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3 TOB Program Framework 
 

 
3.1 TOB Program Framework Definitions 
The TOB model is a new way to approach customer energy programs in California.23 Due to its novelty 
and complexity, the Joint Filers deem it crucial that any TOB Program actors and components be defined 
clearly. Throughout this proposal the Joint Filers use the following non-inclusive list of terms to refer to 
the people or entities that are crucial to the Pilots’ success: 

Program Sponsor: The IOU or another load serving entity (LSE), like SVCE or any CCA responsible 
for the overall design and administration of the Pilot. 

Utility or IOU: A California investor-owned utility regulated by the Commission, that may or may not be 
the Program Sponsor. 

Energy Supplier: As defined by SB 1112, an electrical corporation, local publicly-owned electric utility, 
electric service provider, community choice aggregator, or electrical cooperative administering a 
decarbonization upgrade program or initiative 

Participating Customer: The IOU and/or CCA customer that pays the energy bill(s) at the site, and who 
enters into a Participation Agreement, which, among other things, accepts the terms and conditions of the 
Pilot and authorizes the Utility to place the Decarbonization Charge on the bill. The Participating 
Customer may be the Property Owner or a tenant. CCA customers are eligible for all IOU TOB pilots and 
eventual TOB programs. 

Property Owner or Landlord: The person or entity that owns the property at the site, and, if different 
from the Participating Customer, must execute a Property Owner Agreement (either a part of the 
Participation Agreement or a separate agreement) to, among other things, agree to: (1) pay any required 
cost shares and/or co-payments;24 (2) certain renter protections (if applicable); (3) provide notice to any 
successor customers in advance of a lease or sale; and (4) have the Decarbonization Charge attached to 
the site meter. 

Program Implementer: An entity that will perform the tasks necessary to implement the TOB Pilots in 
accordance with the contract and scope of work agreed to between it and the Program Sponsor. The 
Program Sponsor and Program Implementer may be used in this proposal interchangeably, because each 
Program Sponsor may contract for a different scope of work with the Program Implementer or may 
choose not to hire a Program Implementer but do the work “in-house.” 

Installation Contractors: Qualified contractors that will be hired to perform the installation work at the 
site but will not be involved in customer targeting or scoping projects, which will only be done by 
Program Sponsor or its contracted Program Implementer. 

 

 

23 BayREN has been implementing an energy efficiency water version of the PAYS program since 2008. 
24 As used herein, a “cost share” is a landlord’s payment of “like-for-like” replacement costs for upgrades that the 
Landlord is required to pay for as the Property Owner. A “co-payment” is the amount that needs to be paid upfront 
so that, after other rebates and incentives are accounted for, the project cost that will be recovered through the 
Decarbonization Charge is low enough to meet the cost requirements set out herein. 
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To be consistent with the SVCE/TECH proposal and consistent with the EPA IUI principles, a TOB 
Program will have the following features: 

 The Program Sponsor must originate site-specific investments in home decarbonization upgrades, 
with site-specific cost recovery; 

 The net cost recovery for the allowable investments in such clean energy upgrades must be 
recovered through a tariffed charge on the utility bill (the Decarbonization Charge), tied to the 
site, not an individual or entity, that will not increase during the duration of the investment pay-
back period; 

 The Decarbonization Charge placed on a customer’s bill will be equal to or less than the 
estimated annual aggregate measure energy savings, as explained herein, across the relevant 
utility bills; 

 The payment obligation at the site meter will automatically transfer to any successor customer 
that establishes utility service on the meter to which the tariffed Decarbonization Charge is 
attached; 

 If utility service is shut off at the site due to vacancy or other reasons, the Decarbonization 
Charge will be suspended during that time and the Decarbonization Charge will not increase (but 
the cost recovery period may be extended); and 

 The clean energy upgrades must continue to work for the duration of cost-recovery, subject to the 
customer’s and, if different, the property owner’s responsibility to not damage or remove the 
upgrades and inform the Program Sponsor if any non-routine maintenance or repairs are 
necessary. 

There has been confusion by a few stakeholders about the TOB Decarbonization Charge being a loan or 
debt, in part because California stakeholders are familiar with various lending models for clean energy 
upgrades, in which a single customer borrows money from the utility or a third-party financial institution 
backed by ratepayer funds and is responsible for repaying the entire amount (i.e., On-Bill Financing, 
California Hub for Energy Efficiency Financing (CHEEF) Programs). However, the TOB 
Decarbonization Charge is, by statute, not a loan. If, however, a state, federal agency, or court determines 
that the Decarbonization Charge is a loan or tantamount to a loan and thus must be regulated or treated as 
such, the California regulated utilities strongly advocate against being required to operate a TOB model 
program if subject to consumer lending laws or licensing requirements from state or federal agencies 
other than the Commission. This is because the utilities’ primary business is providing electric or gas 
service and not lending services beyond those incidentally offered through other programs, such as energy 
efficiency upgrades through OBF. 

The Joint Filers note that one member of the Equity Committee stated, “Just because you don’t call it a 
loan, doesn’t mean that it’s not a loan.” The Joint Filers have taken that oft-repeated sentiment seriously. 
However, the Joint Filers are operating under the understanding that TOB is not a loan, and, by statute 
and based on its unique features, it is an investment25 and does not constitute “debt.”26 Aside from the 
clear statutory language, the TOB model has several other features that differentiate it from debt. By 
definition, under the TOB Program, there is no personal debt obligation borne by the customer, but rather 

 

25 Cal. Public Utilities Code § 8377(a). 
26 Cal. Public Utilities Code § 8375(b). 
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the cost of the upgrades is added to the utility bill as a fixed charge to be paid only by a customer taking 
service at the site. TOB does not assess credit or income-qualified participants other than to make sure the 
customer has been able to adequately pay their energy bills in the past. Once the customer no longer pays 
the utility bill at the premise where the upgrades are installed, the customer has no further obligation to 
pay for the upgrades, and there are no liens associated with TOB. If utility service is discontinued at the 
premise, no party is responsible to pay the Decarbonization Charge unless and until service is re-
established. Moreover, no interest is assessed on charges associated with its TOB upgrade. For these 
many reasons and others,27 the TOB Program is not a loan program. 

As described above, there is a clear, material distinction between the TOB model, on the one hand, and a 
personal loan paid back on the bill, on the other. One key distinction is that the lender licensing 
requirements in California that are governed by the Department of Financial Protection and Innovation 
(DFPI) do not apply under a TOB model, particularly given SB 1112. Of particular note, SB 1112 enacted 
Public Utilities Code § 8375(b), which expressly states that the act of recordation of a decarbonization 
charge pursuant to this Program is not “debt collection.” Public Utilities Code § 8375(b) also treats the 
funding as an “investment” rather than as “credit” or a “loan.” Therefore, the Joint Filers maintain that 
this TOB Program does not and would not cause them to be subject to the jurisdiction of the DFPI’s laws 
and regulations that apply to consumer lending. Moreover, the Commission itself will exercise its plenary 
and exhaustive jurisdiction over the TOB Program and its Program Sponsors continuously. While the 
Joint Filers are of the firm position that the applicable laws and regulations are clear in this regard, the 
Joint Filers will request that the DFPI confirm that it agrees with the Joint Filers that their deployment of 
their respective, proposed TOB programs will not trigger the DFPI’s assertion of jurisdiction over their 
programs. 

The IOUs propose in this filing to be directed by the Commission in its forthcoming Order to work with 
Energy Division staff and counsel to seek confirmation from the DFPI that the TOB Program does not 
result in the Utilities issuing loans subject to DFPI oversight. Energy Division staff has advised the 
Working Group that staff would expect any TOB Proposal set forth to be contingent on clarity that the 
IOUs will not be subject to California lending laws by administering a TOB Program, including but not 
limited to, the Debt Collection Act, the California Financing Law, and the associated DFPI requirements 
to obtain a license from the DFPI to deploy and operate their respective TOB programs.28 

 
3.2 Framework Principles 
In developing this Proposal, the Joint Filers have adopted a guiding premise that, to the extent practicable, 
the proposal should be designed with a limited scope to not exacerbate energy or housing affordability. 
While the Joint Filers recognize the very limited ability to address larger housing issues through the 
proposal, the Joint Filers recognize the Commission’s goal to provide a venue to receive comments and 
consideration from stakeholders,29 many of whom have expertise in housing issues. In formulating the 

 

27 For example, the TOB program does not require any collateral for the upgrades, does not use credit checks or 
other financial testing (other than bill payment history) for qualification, and never results in the customer having 
the upgrades repossessed or home foreclosure. 
28 Providing consumer loans (if determined by DFPI) may require that IOUs obtain licenses to engage in lending 
pursuant to the California Finance Lenders Law, Section 21000 et seq. of the California Financial Code (the 
“CFLL”). 
29 D.23-08-026 at p. 3. 
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Joint TOB Proposal, the Joint Filers have adhered to the following key principles, which are generally 
consistent with the SVCE/TECH Proposal. Each principle has one or more corresponding challenges 
discussed in Section 3.3. 

 Affordability for Participating Customer. 
The TOB Pilots will only authorize clean energy upgrades to be installed when, after cost-
contributions (from landlord), rebates, and incentives30 have been considered, the projected 
average annual31 aggregated utility bill savings are equal to or exceed the annual Decarbonization 
Charge, such that the customer’s aggregate utility bill costs are the same or less after completion 
of the project, holding all other factors equal. The Decarbonization Charge will be equal to or less 
than the estimated energy savings of the measures installed in order to avoid negative bill impacts 
and/or achieve cash positivity for the measure costs. The Joint Filers note that this does not mean 
that a customer’s bills will not increase, but rather that they will not increase due to the 
installation of the clean energy upgrades, combined with the addition of the Decarbonization 
Charge.32 Additionally, TOB Pilots will specifically target customers with the highest savings 
opportunity who are most likely to afford clean energy upgrades with TOB participation. The 
estimated savings are subject to a Measurement and Verification (M&V) process to ensure 
consistent, conservative estimation once the bill savings are validated after project installation. 
The TOB Pilots will conduct M&V of energy savings based on the first year of project operation 
to determine whether the technologies installed, when taken as a whole, and discrete from other 
energy usage variables, perform as designed and produce savings consistent with ex ante 
estimates. In cases where project M&V shows probable cause to believe that energy savings from 
Program-installed improvements falls short of predictions based on no fault of the customer, the 
Program will offer appropriate remedies which may include repair or replacement of equipment, 
additional energy education and/or audits, reductions to the Decarbonization Charge, or other 
corrective efforts. 

 
 Rate Affordability. 

While the TOB Pilots require an upfront investment by ratepayers, it is a relatively small 
investment given the complexity of the task. Additionally, collecting the Decarbonization Charge 
over time will offset the ratepayer investment and minimize cost shifts between Program 
participants and nonparticipant ratepayers compared to alternatives (i.e., incentives or subsidies 
only). The Pilots will test whether a large-scale program can be implemented with appropriate 
ratepayer support. However, scaling a program without extensive ratepayer support is also one of 
the key challenges discussed in Section 6 hereof. 

 
 
 
 

30 Incentives could include one-time incentives, or ongoing rate incentives, such as enrollment into a specific rate or 
rate feature, such as an additional baseline allocation, that is available based on a customer’s ownership of certain 
electrical equipment at a residence. 
31 While the Decision uses “monthly,” the Joint Filers note that the comparison will be on an annual, not a monthly, 
basis. 
32 The customer is ultimately responsible for their individual usage for example, but not limited to, increasing usage 
due to rebound effects from additional cost savings from Pilot measures or more people moving into the household 
which is beyond the control of the Joint Sponsors ability to address. 
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 Comprehensive Decarbonization and Support of California’s Clean Energy Goals. 
The Pilots should include and expand beyond energy efficiency to leverage the full suite of 
commercially viable technologies to address California’s economy-wide decarbonization and 
greenhouse gas (GHG) reduction goals more broadly by lowering emissions, increasing the 
adoption of clean energy technologies, and reducing the use of fossil fuel energy. The Pilots will 
test whether a large-scale program can be implemented to include a wide array of technologies 
beyond EE while also adhering to the other TOB principles. 

 Customer Protection. 
A TOB Program must have sufficient customer protections against the potential for undue 
customer cost burdens, lack of notice, and default penalties. Customer protections were a key 
focus of the Working Group and Equity Committee, and the Joint Filers have included significant 
customer protections in the proposed Pilots. The Joint Filers recognize the tension between 
maximum protections for participating customers versus the cost that will be borne by ratepayers, 
and the Proposal discusses the proposed resolution of those tensions in detail. The Pilots, 
individually and collectively, will test the efficacy and cost of the customer protections, such as 
notice, warranties, installation contractor oversight, measure savings verification and 
corresponding remedies to help the Program Sponsors and Commission determine the right mix 
of customer protections in any scaled TOB program. 

• Equity. 
Any TOB Program should enable greater access to clean energy investments and associated 
benefits to ESJ/disadvantaged community members with limited access to conventional financing 
options. This key TOB Program principle has been the most difficult for the Joint Filers to 
achieve, while also aligning with other TOB Program principles and goals. The Pilots are 
necessary to test whether it is possible to implement a TOB Program that can provide savings that 
are both significant enough and predictable enough to enable programs that include fixed charges 
at scale for income qualified customers. 

As noted above, implementing key customer protections is one of the most important aspects of a TOB 
Program, and thus of the proposed Pilots. The Joint Filers are aware of the significant concerns about 
housing and utility affordability, predatory sales practices, and other issues that must be considered when 
seeking to achieve California’s ambitious clean energy goals. 

 
3.3 Key Challenges of TOB Program 

One of the goals of the Working Group was to gain a better understanding of effective ways to implement 
a TOB model. Through this process, the Working Group has identified some key challenges that will 
need to be addressed through field trials and informed through the limited scopes of the initial TOB 
Pilots. These challenges are discussed in more detail in Section 4 of the Proposal. After studying the 
specifics of the TOB model, the Joint Filers are concerned that some of the identified challenges are going 
to be difficult to overcome while implementing the Pilots, and the lessons learned in the Pilots may not be 
adequate to enable a large-scale TOB Program without compromising the key goals of affordability, 
customer protections, and benefit to disadvantaged communities and low-income customers. In concept, 
the TOB model endeavors to solve several historical problems with installing clean energy upgrades in 
residential properties. If successful, the TOB model should resolve several of the following problems, 
including: 
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 Property owners’ inability or unwillingness to invest significant capital to purchase and install 
more expensive clean energy upgrades, particularly when the property owner does not pay the 
utility bills (potentially resolved through upfront utility investment and by recouping the 
investment only for the period the customer is benefitting from the upgrades and taking utility 
service); 

 The inability of some property owners that would want to install clean energy upgrades to obtain 
traditional financing to pay for such upgrades (potentially resolved through no credit 
requirements other than bill payment history); and 

 Situations where a customer obtains predatory financing that could result in unsuspecting 
customers taking on debt that they cannot afford to upgrade their home (potentially resolved 
through customer protections, and utility oversight of implementers and vendors, and measure 
savings verification and corresponding remedies). 

 
To be worthy of scaling to a larger program, the TOB pilots at a minimum must achieve the goals and 
principles listed above. The Joint Filers have identified the following key challenges to meet those goals 
and principles: 

 Customer Project Economics Resulting in High Co-Payments: Current TOB programs focus 
on installing EE measures in customers’ homes, leading to less electric or gas usage and directly 
resulting in a lower electric or gas bill. While California is still pursuing EE, it is also pursuing 
other means, such as building and transportation electrification, distributed generation, and load 
management, to achieve its clean energy goals.33 Based on the Decision’s direction to add non-EE 
clean energy upgrades34 to the TOB Program, the complexity of project economics increases and 
makes it more difficult to achieve overall bill neutrality or cash positivity without high upfront 
subsidies, incentives, or owner-occupied copayments35. In the Joint Filers’ view, if the TOB 
project economics cannot be shown to work at scale, then the TOB Program should not be 
expanded. 

For example, in their June 15, 2022 proposal, SVCE/TECH highlighted that using current data, an 
electrification project costing $26,600 could only place about $4,000, or 15% of the project, on 
the customer’s bill and still offer positive measure savings, even on an expected savings basis.36 
This means the rest of the project would need to be funded through rebates, incentives, and/or 
landlord cost-share or owner-occupied co-payments. Modeling shows that many customers 
capable of including on-site solar generation can generate sufficient bill savings to make the TOB 
project economics work; however, there may be other issues with on-site solar generation 
adoption, particularly with low-income customers (e.g., the need for a roof replacement if not 
obtained through a solar incentive program). The TOB Pilots will test various aspects of these 

 

33 See CPUC News and Updates, CPUC Continues California’s Leadership in Energy Efficiency with New Goals, 
September 23, 2021 (available at: CPUC Continues California’s Leadership in Energy Efficiency With New Goals). 
34 D.23-08-026 at p. 74. 
35 Upfront co-payments would be needed in cases where an owner-occupied customer wants to move forward with a 
project, but the estimated aggregate bill savings, after taking incentives and rebates into account, are not sufficient to 
render the Decarbonization Charge low enough to achieve estimated bill neutrality. 
36 See Building Decarb Coalition Blog, How a new financing program will help millions of Californians stay safe in 
extreme weather, August 24, 2023 (available at: How a new financing program will help millions of Californians 
stay safe in extreme weather - BDC (buildingdecarb.org). 

https://www.cpuc.ca.gov/news-and-updates/all-news/cpuc-continues-california-leadership-in-energy-efficiency-with-new-goals
https://buildingdecarb.org/how-a-new-financing-program-will-help-millions-of-californians-stay-safe-in-extreme-weather
https://buildingdecarb.org/how-a-new-financing-program-will-help-millions-of-californians-stay-safe-in-extreme-weather
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challenges to determine whether there are viable and scalable measures that make the project 
economics work while aligning with other TOB principles. 

 Tension Between Cost of Customer Protections and Project Economics: During the Working 
Group and Equity Committee meetings, stakeholders expressed significant concerns about the 
potential of a TOB Program harming residential customers if it is not implemented correctly. The 
Joint Filers share these concerns and do not recommend implementing a TOB Program that does 
not contain sufficient customer protections, or that functions as a loan rather than a tariff service 
charge. The Joint Filers have detailed the extensive proposed customer protections in Section 4.2 
of this proposal. 

One challenge, however, is that the cost of implementing the customer protections, particularly 
the extended product warranties and first year measure savings verifications (along with the cost 
to provide an unknown quantity of remedies, repairs, replacements and potential reductions to 
Decarbonization Charge repayments), further complicate the viability of project economics. The 
Working Group believes it will be challenging enough for individual projects to pass the bill 
neutrality screen with unloaded costs, so for the Pilot the Joint Filers are requesting that these 
costs be included in the non-project budgets. If the costs are added to Program costs (i.e., funded 
by ratepayers), the incremental cost to ratepayers is small, but there are still cost shift and 
affordability concerns if and when the TOB Pilots are scaled. The Joint Filers have attempted to 
resolve this tension for the TOB Pilots as follows: (1) err on the side of including more customer 
protections for the Pilot period to test the efficacy of the TOB model; and (2) exclude warranties 
and measure savings verification costs, as well as other costs to administer the Program, from the 
project costs and recover those costs from all ratepayers. For the Pilot period, these costs will 
have negligible impacts on rates. However, this issue will need to be addressed in any large-scale 
program. The Pilots will assist the Joint Filers in understanding more about specific project 
economics and the necessity for various customer protections to help inform a scaled TOB 
Program. It is also worth noting here that because the projects initiated during a TOB Pilot will 
remain in operation well beyond the conclusion of two-year pilots (up to or beyond 10 years), those 
valuable learnings would not be able to be considered during the initial pilot evaluation efforts and 
leveraged for decisions around scaling – and those learnings may reveal additional cost 
considerations. 

 Rate Affordability and Program Funding: The TOB Proposal is being filed when the 
Commission President highlights that California is at an intolerable point in rates necessitating 
new solutions that do not depend on Utility funding sources that may lead to higher utility bills.37 
At the same time, California has far-reaching clean energy goals requiring large investments to 
implement. For this reason, the Commission, the Joint Filers, and other stakeholders are looking 
for viable options to fund clean energy upgrades while not increasing rates. The Joint Filers 
continue to explore obtaining third-party capital to fund the TOB Pilots and the scaled TOB 
Program (see Section 4.5); however, unless and until such funding sources are identified, 
authorized, and proven for California’s TOB programs, utility ratepayers will need to provide the 
source capital to fund the Pilot investments. Once third-party capital is secured, ratepayers must 

 
 

37 See Stanford Energy, Featured Reports, All eyes on California to figure out energy decarbonization, economic 
growth, and fairness, February 2, 2024 (available at: All eyes on California to figure out energy decarbonization, 
economic growth, and fairness | ENERGY (stanford.edu). 

https://energy.stanford.edu/news/all-eyes-california-figure-out-energy-decarbonization-economic-growth-and-fairness
https://energy.stanford.edu/news/all-eyes-california-figure-out-energy-decarbonization-economic-growth-and-fairness
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serve as backstop funding to repay third-party capital and for any risks associated with the TOB 
model. 

Part of deploying Pilots at the outset is to show that these costs and risks will be modest, 
particularly compared to the other available options to achieve California’s clean energy goals. In 
the Joint Filers’ view, the rate impacts of any TOB Program must be compared with the 
alternative of customers doing nothing, increasing ratepayer incentives and subsidies, or seeking 
tax dollars or other funding sources to install clean energy upgrades across California. The Joint 
Filers have proposed various methods for testing Program funding in this TOB Pilot phase, as set 
forth in Section 4.5, with the intention of evaluating the best path forward for a larger-scale 
program. The Joint Filers also note that additional third-party capital may be easier and more 
reasonable to obtain if and when the TOB Program is proven to be economically viable and/or 
attractive to a wide swath of residential customers. 

 Reliance on Incentive Availability and Layering: The TOB Framework and pilots being 
proposed within this filing rely heavily upon upfront and/or ongoing rebate/incentive dollars to 
reduce the capital cost of the customer project. The importance of rebates/incentives is woven 
throughout this filing demonstrating the high degree of reliance on those for the economic 
viability of any TOB approach that includes measures that are not focused on retail rate savings. 
It is worth noting that at the time of this filing, it is unclear what the full extent is of 
rebates/incentives that may be available during the TOB Pilot phase, whether from ratepayer-
funded programs, or non-ratepayer-funded programs (e.g., TECH, Inflation Reduction Act, CEC, 
etc.). Without relatively substantial incentives, the basic program economics are difficult, if not 
impossible, to “pencil out.” 

This uncertainty also comes from an inability to clearly establish the layering, accounting, and 
reporting mechanisms necessary to comply with a given incentive program’s requirements. It is 
important to distinguish rebates/incentives from other pro-forma line items such as project 
capital, customer charges, cost-shares from landlords, owner-occupied co-payments, etc. Each 
line item requires distinct processes which are defined in this filing, and while the 
rebate/incentive aspect is clearly vital, it represents an unknown quantity. It is possible that some 
stakeholders may think TOB models reduce the need for incentives; however, the opposite is 
more likely especially in instances where TOB is leveraged to help customers with financial 
limitations access incentives. TOB models have the potential to be an effective way to help 
rebate/incentive program administrators expand the reach of the benefits they are designed to 
enact, as well as to noticeably improve how different rebates/incentives are packaged so that 
initial customers are not burdened with confusing application processes. In this way, TOB models 
highlight the essential need for additional third-party rebates/incentives and offer a potentially 
enhanced method for distributing them more effectively. The Joint Filers will continue to work to 
identify how to leverage and layer rebate/incentive program options as they are a vital component 
to economically operate a TOB program, especially for measures beyond energy efficiency. 

 The Costs of Predicting and Isolating Energy Usage: One of the most fundamental 
components and challenges of a TOB model is the ability to predict energy usage by customers 
and how it will change as a result of specific equipment upgrades while controlling for 
unpredictable usage variations that could be caused by many factors including, but not limited to, 
additional, unrelated appliance upgrades, occupancy changes, etc. This prediction is the basis to 
determine a participating customer’s financial obligation, which cannot increase a customer’s 
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overall energy costs. This is particularly challenging for electrification technologies. The Joint 
Filers acknowledge the need for innovation to enable a TOB program, and each Pilot proposal 
seeks to balance the risks inherent in untested models or new use cases of well-tested models, 
with close monitoring and evaluation of customer-by-customer impacts to mitigate those impacts 
as much as possible. 

 Use of Third-Party Capital: As explained in more detail herein, the Working Group explored 
the options to leverage non-ratepayer funding for their respective Pilots. While the Working 
Group believes that leveraging non-ratepayer funding may be a good option for reducing the costs 
of a scaled program, there were issues with seeking third-party capital for the Pilots. Importantly, 
the timing of the potentially available funding does not align with the submission of this proposal, 
nor the small scale of pilots being contemplated. Third-party capital will need to be both deployed 
at scale and repaid. The Pilots may not attract sufficient customer engagement or enable value 
streams that do not overburden ratepayers for repayment. If the Pilots (or other efforts) provide 
opportunities for scalable deployment, the use of third-party capital is a much more viable option. 

All of the challenges discussed above are interrelated. The high marginal rate of electricity which drives 
the lack of customer bill savings for building electrification projects impacts the customer economics, 
which impacts how the costs of customer protections are recovered. Leveraging a new approach to 
applying existing methodology to predict energy savings will require customer protection oversight. 
Providing necessary customer protections for the participating customers will impact the Program’s 
affordability for non-participating customers. Obtaining reasonably priced third-party capital without 
putting ratepayers at significant backstop risk will require a proven, workable method of TOB 
implementation, which cannot be done prior to field testing and pilots. Finally, the fixed costs of 
implementing a TOB Program that leverages the utility billing functionality are a significant barrier, 
especially for utilities that are in the process of updating their billing system. 

These challenges, along with the issues and concerns raised by the Equity Committee, were considered 
and incorporated when the Joint Filers were developing the limited scope of the TOB Pilots presented in 
this proposal. A two-year pilot Program with a limited scope will allow the Joint Filers to take tangible 
action and learn valuable lessons in this space while containing costs and risk in case the Program is not 
scalable. The Pilot effort, funding and scope should be considered in the context of broader Commission 
policy development. The Joint Filers are concerned that, considering these unsolved challenges, the TOB 
model may not be effective on a large scale to help resolve some of the key goals – specifically, serving 
low-income customers, resolving the “landlord-tenant” split incentives issue, providing alternate, non-
debt options to traditional financing for those who cannot obtain it, and lessening the cost burden on 
ratepayers to support California’s clean energy goals. 
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4 Joint Pilot Proposal 
 

 
4.1 Pilot Goals 
The Tariff On-Bill Pilots will test whether there is a viable pathway to expand customer access to clean 
energy upgrades by using a utility investment model that offers participating customers overall energy bill 
savings, while reducing the need for ratepayer subsidies by attracting third-party capital over time. If the 
TOB Pilots demonstrate a path forward to a larger-scale program, this model could allow customers to 
obtain these investments with no increase in overall energy costs, relative to if the Customer had not 
participated in the Program. 

In particular, the TOB Pilots will seek to determine whether a tariff on-bill, inclusive utility investment 
solution is viable through the following Pilot components: 

 Savings Verification and Remedy: Establishing a process for validating, one (1) year after 
installation of upgrades, that the measures installed, when taken as a whole, perform as designed 
and produce savings consistent with ex ante estimates; 

 Decarbonization Charge Recovery: Evaluating tariff recovery mechanisms and charge-off rates 
impacting ratepayer contributions; 

 Consumer Protections: Testing the effectiveness of consumer protection measures regarding 
tariff transferability and other best practices to financially protect the customers; 

 Customer Acceptance: Measuring customer participation levels to determine the scalability 
potential of TOB for high usage, disadvantaged customers and renters; 

 Equitable Adoption: Expanding ability to serve renters and disadvantaged households who are 
typically underserved by market-rate incentive and loan programs, while adhering to the principle 
of “first, do no harm”; 38 and 

 Targeting: Advancing customer targeting to directly engage those who would benefit most and 
incorporate innovative product and design strategies to lower costs by capturing system benefits. 

The Joint Filers recognize the importance of offering financial mechanisms to customers that can be 
scalable but also recognize that the TOB model is untested at this scale in California and has not been 
applied to funding significant non-energy efficiency technologies, particularly electrification 
technologies focusing on fuel substitution. 

 
4.2 Customer Protections 

4.2.1 Background 

For residential TOB programs to be successful in California, there must be rigorous customer protections. 
The Working Group and the Equity Committee have focused on protections that will mitigate increased 
risk associated with adding Decarbonization Charges to utility bills for residential customers, particularly 

 
38 As a matter of program practice, low-income customers will first be encouraged or required to maximize benefits 
from grant-only direct install programs before participating in the TOB program. 
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customers who may be most at risk of paying the Decarbonization Charge if their circumstances change. 
Additionally, the poor track record from implementing Property Assessed Clean Energy (PACE) 
programs raised awareness that the absence of well-managed customer protections created undue 
hardships for many participating consumers. The TOB Program mitigates several risks inherent in 
residential financing programs. 

The Joint Filers recognize, however, that additional customer protections are needed. The Joint Filers 
started with the customer protections set forth in the SVCE/TECH and SCE Proposals, which closely 
track to the consumer protections recommended by the EPA’s guidelines on Inclusive Utility 
Investments.39 The Joint Filers also worked closely with the Equity Committee to develop additional 
customer protections and began to weigh the cost and benefits of particular protections. The Joint Filers 
considered each suggestion and concern raised by the Equity Committee and adopted many of them. 
Appendix D hereof responds to each of those suggestions and concerns. 

For the TOB Pilot, the Joint Filers propose to test the customer protections identified below. The Joint 
Filers will assess the effectiveness of the various customer protections and make additional 
recommendations for any scaled TOB program that might be proposed. 

4.2.2 Proposed Customer Protections 

The Joint TOB Pilot Proposal incorporates the following suite of customer protection features:40 

Decarbonization Charge tied to the meter at the premises, not the individual customer. This 
mitigation measure is a key feature of the TOB model that removes the risk of a specific residential 
customer obligating themself to long-term payment obligations or requiring the customer to pay off the 
upgrades’ cost if the customer moves. In important respects, this feature distinguishes the TOB model 
from a loan program, which ties the repayment of an obligation to a specific individual or business. 
Moreover, as discussed below, the Program will only authorize upgrades where landlord cost-shares 
and/or owner-occupied co-payments, rebates, and incentives are first taken into account, and where the 
customer’s aggregate energy bills (Decarbonization Charge plus usage charges) are estimated to be less 
than or equal to the sum of the customer’s pre-intervention combined relevant utility bills after the project 
is completed. 

 

 

39 EPA, Energy Resources for State and Local Governments, Inclusive Utility Investments: Tariffed On-Bill 
Programs (available at: Inclusive Utility Investments: Tariffed On-Bill Programs). 
40 Although the Decarbonization Charge will be a component of the energy bill, not a debt, the Joint Filers note that 
it will not be a discountable charge for successor customers that participate in the CARE, FERA or other similar 
income-based rate discount programs or for Participating Customers that later participate in one of those programs. 
It is important to note that in the TOB Pilot phase, none of CARE, FERA, nor Medical Baseline customers will be 
eligible for participation. The reason behind this approach is so that the Program Sponsors can test the model before 
offering it to more vulnerable customers. However, a successor customer may participate in one of those programs. 
If so, the customer will still receive bill discounts on the electric and gas portion of their bill, but not the on the 
Decarbonization Charge, which highlights the importance of appropriate disclosure for successor customers. The 
reasons for this limitation are: (1) for these fairly small Pilots, the expense to implement IT functionality to discount 
the Decarbonization Charge for what is likely to be the “edge” successor customers on CARE or FERA would not 
be justified; and (2) in order to recover the charge over the life of the equipment, and not add more costs to all 
ratepayers, the decarbonization charge should stay constant unless the equipment fails or does not provide the 
committed savings for the first year. Ratepayers are already subsidizing the TOB Program, and this further subsidy 
is not warranted. 

https://www.epa.gov/statelocalenergy/inclusive-utility-investments-tariffed-bill-programs
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Decarbonization Charge suspended or removed for upgrade failure or vacancy. If an upgrade fails 
due to reasons beyond the customer’s control or if the meter is shut off due to vacancy, the Utility will 
suspend charges until upgrades are repaired and back in service or until the account at that site’s meter is 
re-established. Equipment repairs or vacancy may extend the duration that the Decarbonization Charge is 
attached to the meter, but it will not increase the Decarbonization Charge. 

The Utility will terminate the relevant portion of the Decarbonization Charge if an upgrade fails 
irreparably, and it is not the occupants’ fault.41 The Program budget would then be used to make the 
remaining investment whole. 

No home foreclosures or equipment repossession. TOB does not allow for a lien on the customer’s 
property. Importantly, by participating in the TOB Program, Customers and/or property owners are never 
at risk of losing their home or having installed upgrades repossessed because the TOB Program does not 
use the home or the installed upgrades as collateral. The Program Sponsor will not attach liens on the 
property to secure the charges,42 and thus there is no threat of foreclosure or equipment repossession, 
which has been a concern in other California loan programs that offer home upgrades. 

Funding priorities. A key implementation element of the TOB Program is to ensure that customers are 
first directed to participate in any no-cost or low-cost equipment programs for which they may be eligible 
(e.g., Energy Savings Assistance (ESA) Program). This is particularly critical for low-income customers. 
The Program Implementer will assist the customer in maximizing access to eligible grants and subsidies 
to minimize Decarbonization Charges and maximize customer bill savings. Program marketing and 
implementation will ensure that low-income customers will be preferentially directed to other no-cost or 
low-cost direct install services for similar measures for which they may be eligible through the Pilots. 

Estimated measure savings. Another key feature of the TOB Pilot is the goal of estimating and then 
verifying, after the first year of operations, that a customer does not experience a net increase in energy 
bills (including the Decarbonization Charge) relative to what they would have paid in the absence of the 
project investment. Detailed and accurate M&V is a required component of a TOB program. The Pilots 
will estimate bill savings across the utility bills prior to participation, and the Decarbonization Charge 
will be set at an amount that is less than the estimated aggregate bill savings. To better ensure the 
estimated savings will materialize, the Program Sponsors will include an appropriate buffer in the upfront 
estimates. For example, the Decarbonization Charge may be constrained to 80 percent or less of the 
customer’s predicted annual savings (i.e., a 20 percent buffer) deriving from the upgrades. This feature 
supports cash-positive outcomes for the customer, recognizing that forward-looking energy savings 
estimates have an inherent degree of uncertainty. Each Program Sponsor may provide different levels of 
buffer based on the measure mix, degree of estimating certainty, and other factors. 

Site-specific quality assurance, quality control, and measurement and verification. As noted above, a 
key risk related to project installation quality is the risk that installed products or measures do not work as 
intended. This could result from faulty installation, defective products, or other causes. To mitigate this 

 
 
 

41 The Joint Filers recognize that “fault” will be an issue of fact to be resolved between the Program Sponsor or 
Implementer and the Participating Customer. Disputes around this factual question may occur, and the Pilots will 
help test whether this issue arises more than de minimis. However, the Joint Filers also acknowledge that it may take 
several years for these types of issues to surface, given that equipment failure is more likely in later years of the 
equipment’s estimated useful life. 
42 As noted above, the Decarbonization Charge required under SB 1112 does not establish enforcement mechanisms. 
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risk, in addition to measure savings verification, as discussed below, the following features will be 
incorporated into the TOB Pilot: 

 TOB upgrades will be commercially proven technologies that meet Program standards for energy 
efficiency, performance, and reliability. 

 The Program Implementer will conduct quality-control inspections on at least a sampled basis. 

 Energy usage for electric and natural gas will be monitored to ensure consumption aligns with 
expectations and identify anomalies. 

Customer protections against performance risks and site-specific savings estimates. During the TOB 
Pilot period, the Program is designed to provide first year measure savings verification and corresponding 
remedies, which means that as measured after the first year of project operation, the measures installed at 
each site, when taken as a whole, perform as designed and produce savings consistent with ex ante 
estimates. It is important to make two notes here: first, that there is a distinction between bill neutral or 
cash positive estimates done before project installation and the subsequent verification based on M&V 
conducted after the first year of project operation. Second, it should be emphasized that the savings 
verification is calculated across multiple utility bills and only confirms that the measures will generate the 
intended savings after the first year. This verification doesn't factor in rate increases, changes in taxes, 
shifts in weather conditions, customer operating practices, or any other issues that might impact the utility 
bill. The Program Implementer(s) will take steps to ensure that Program-sponsored upgrades perform as 
designed and that measure savings at each site are consistent with ex-ante savings estimates (which 
determine the Decarbonization Charge). In cases where project M&V shows probable cause to believe 
that energy savings from Program-installed improvements falls short of predictions based on no fault of 
the customer, the Program will offer appropriate remedies, which may include, repair or replacement of 
equipment, additional energy education and/or audits, reductions to the Decarbonization Charge, or other 
corrective efforts. Program initiation of corrective actions will be both proactive and responsive to 
customer complaints, while also considering that changing customer use patterns, weather conditions, and 
other factors may alter energy usage even if the ex-ante estimates were accurate. 

Stakeholders raised questions during Equity Committee meetings and/or workshops regarding why the 
Joint Filers were not proposing a measure savings verification after the first year of operation. The Joint 
Filers recognize that providing verification and remedy of first-year measure savings is not as protective 
as providing verification and remedy for the “life” of the upgrades. However, once the TOB Pilot has 
established that the measures were installed correctly and are producing the estimated savings – and, if 
not, remedied the issue – the cost of measuring the savings each year would exceed the project cost itself 
and therefore the Joint Filers are not proposing to do this. If the equipment fails, customers will be 
sufficiently protected by warranties and the commitment to offer appropriate remedies. 

Equipment warranties: The Pilots will include, as part of the service, extended warranties covering the 
duration of the cost recovery period to help ensure that customers realize benefits from the improvements 
throughout the cost-recovery period. This will vary for each of the Joint Filers; please see Appendix E. 
For the Pilot period, the Joint Filers propose that the equipment warranties be included as program 
management costs, not in the project cost. Although the Joint Filers have not yet negotiated any contracts 
or warranties for specific measure packages, adding the warranty costs to the project will likely make the 
TOB model further non-viable for many upgrades, without higher co-payments. The Joint Filers propose 
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to track the warranty costs, use, and other metrics to determine whether they would be necessary in a 
larger-scale program.43 

Equipment operations and maintenance. Either the Program Sponsor or the Program Implementer, will 
coordinate the repair of the upgrades as applicable. Participating customers, or owners in the case of 
tenant-occupied dwellings, are responsible for the proper operation of installed equipment pursuant to the 
TOB Pilots and reporting any issues to the Program Sponsor and/or Program Implementer in a timely 
manner. The customer will be liable for damaging or removing installed improvements or failing to notify 
the Program Implementer within a reasonable time of a non-functioning product. These requirements will 
be set forth in the Customer Participation Agreement, in the successor customer and in annual notices that 
the Program Sponsor will send. The Joint Filers take a slightly different approach related to responsibility 
for maintenance, so please see Appendix C. 

Customer choice. Participants can contribute to upfront costs (i.e., owner-occupied co-payment) to 
receive upgrades in addition to what the estimated savings alone would support. As the Commission has 
recognized, it is important to allow various clean energy technology types in this program to provide 
options to customers. These upgrades may offer multiple customer benefits besides utility bill savings. 
For example, depending on the measure package, upgrades might improve home health and comfort, 
provide outage mitigation, or increase the home's property value. For this reason, in cases where the 
expected customer bill savings, in combination with all available incentives, rebates, and other grant 
funding, is still inadequate to unlock sufficient project investment capital, then the owner-occupied 
customer may elect to contribute an upfront co-payment for the balance to enable the project to move 
forward. 

Capable Program Implementer and quality assurance process for contractors. Contracting with a 
skilled Program Implementer, along with significant controls on contractors, is key to protecting 
customers. Any contract with a third-party Program Implementer must include strong customer 
protections, appropriate levels of insurance, and other contractual protections that benefit customers and 
protect ratepayers. Each Program Administrator may elect to solicit bids for a Program Implementer(s) 
that is highly skilled in running utility programs; however, this may vary under the Pilots, in which the 
Program Sponsor may elect to contract bilaterally or expand the scope of existing contracts to reduce Pilot 
costs and utilize proven program implementers. 

The Pilots will include strong contractor qualification and participation requirements, robust and 
consistently applied quality control and assurance procedures, clear disciplinary and suspension 
processes, and other protections to minimize contractor negligence or malfeasance and address it quickly 
if it occurs. Installation contractors will be vetted, and only duly licensed and qualified contractors will be 
permitted to participate in the Pilot. Participating contractors will be required to enter into agreements to 
ensure adherence to Pilot rules, and the Program Sponsor will have the right to approve the use of any 
specific contractors. Moreover, installation contractors should be monitored for their quality of work, 
performance, and other metrics to ensure installations are being performed in a competent and 
professional manner. Finally, participating customers will have access to a list of approved implementers 
and contractors via a website developed by Program Sponsors. This will allow customers to confirm the 
legitimacy of any program representative that contacts them. 

 

 
43 SCE will not offer extended warranties as part of TOB projects due to cost issues, but SCE will offer such 
warranties for customers to purchase. See Appendix E.3 for SCE’s Specific Proposal. 
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Protections against predatory sales practices. Another important consumer protection is to ensure 
contractors directly interacting with customers do not mislead or negligently advise customers or perform 
subpar work. 

In addition to the protections stated in the prior section, the Pilots will adopt a contracting and service 
delivery model that removes opportunities for abuse that could occur if the sales agent’s compensation is 
linked to the scope and profitability of the project. This risk is inherent in the standard bilateral 
contractor-customer business relationship. The Program avoids these risks by designating a Program 
Implementer as the Program Sponsor’s agent and assigning the Program Implementer full responsibility 
for customer acquisition and project scope development. Additionally, the TOB Program will not allow 
contractors to perform marketing or outreach; the Implementer will develop projects and then direct 
contractors to perform the installation. Installation costs are determined according to a fee schedule that is 
negotiated programmatically rather than project by project. The Implementer’s compensation is 
decoupled from project work scopes. Additionally, the contract will not include incentives based on 
project volume or number of enrollees to avoid the Implementer from being incentivized to enroll 
customers who aren’t a good fit for the Pilot. As such, the Program Implementer, not the sales agent or 
contractor, will scope the project. 

The contracting strategy of de-linking project scope development from installation avoids the risk of 
installation contractors artificially expanding project scope in ways that do not offer savings or benefit the 
customer. The IOUs have successfully deployed this strategy in their respective Energy Savings 
Assistance Programs and would propose a similar structure for the TOB Program. 

Dispute resolution process. Each TOB Pilot will establish a customer dispute resolution for customers to 
resolve issues or complaints. All Customer Participation Agreements will include information about the 
dispute resolution process, as well as the customers’ rights related to participating in Pilots subject to the 
oversight of the CPUC. If concerns are raised with the Program Implementer, they must inform the 
Program Sponsor. Additionally, the Program Implementer will, at a minimum, provide a monthly report 
that includes the status of the Program, inclusive of all complaints logged by participating customers. 

Bill support and disconnection. An important feature of the TOB model is that customers are still 
subject to potential disconnections of their utility service if they do not pay their bill, including the 
Decarbonization Charge, a risk they would still be subject to absent any Decarbonization Charge.44 The 
Decarbonization Charge does not alter the disconnection rules. For a participating customer, 
disconnection of an essential service in accordance with a CPUC and state policy is the only consequence 
of non-payment, and it is appropriate because it is the only security used to assure cost recovery for 
regular utility services (i.e., there is no lien on the personal or real property). 

Because the TOB investment is structured to reduce customer energy costs, it should also reduce the 
customer’s risk of utility disconnection, or at least not increase it. The Decarbonization Charge is a utility 
service charge for essential services, and thus, existing customer protections relating to disconnections for 
nonpayment apply equally to the TOB tariff as to the rest of the customer’s regular utility bill. To the 
extent that CPUC policies limit or prohibit disconnections for nonpayment as a collections method, such 

 

 
44 This is also true for late charges, which may be added to a customer’s bill. SCE charges a late payment fee of 
0.6% that is applied to the total unpaid balance of an energy bill if payment is not received by the due date on the 
bill, and that late payment charge would also apply to the Decarbonization Charge portion of the bill. None of the 
other Program Sponsors charge a late payment fee on delinquent energy bills. 
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protections apply equally to the TOB tariff. In practice, pre-screening customers based on bill payment 
history is expected to limit the need to exercise disconnection authority. 

The Equity Committee, as well as other stakeholders, expressed concern about disconnection applying to 
non-payment of the Decarbonization Charge portion of the bill, and the Joint Filers have taken those 
concerns very seriously. The Joint Filers note that, based on Pilot design and other significant customer 
protections, disconnection due to the TOB Program should be low or non-existent. Additionally, if any 
customer has difficulty paying their energy bills, the customer would still be eligible for support from 
available utility payment programs to alleviate this burden (e.g., Budget Billing Plans or Payment 
Arrangements). Moreover, the Customer Participation Agreement and all notices will include information 
about how customers can contact the Program Sponsor to address payment issues or concerns. 

On balance, and considering all of the other customer protections, the Joint Filers recommend retaining 
the Decarbonization Charge as a disconnectable charge, at least during the Pilot period. This requirement 
protects against potential gaming of the Pilots to the detriment of ratepayers and ensures the customer has 
the best intentions for participating in the Pilots. This is also a key element for any scalability potential to 
avoid excessive costs. 

Annual customer notifications. Each Pilot will send the participating customer an annual letter 
reminding them that the property has been improved for resource efficiency, outlining the customer’s 
benefits to date and remaining obligations under the Tariff and the Participation Agreement.45 The 
disclosed information shall include: 

 Types of upgrades made; 

 Upgrade in-service date; 

 Amount of the Decarbonization Charge on each bill; 

 Expected remaining number of recovery charges and or date of completion for cost recovery; 

 Expected savings attributable to the upgrades; 

 Any adjustments to the Decarbonization Charge after first-year measurement and verification, if 
applicable; 

 How to contact utility and CPUC for complaints or issue resolution; 

 (For Tenants) Potential rights related to landlord obligations and breach thereof; and 

 Customers’ rights under the tariff terms and participation agreement. 

Successor customer notifications. In keeping with notification provisions in Senate Bill 1112 (Becker) 
prospective building purchasers will be notified via a notice recorded with the County Clerk that the 
building has been upgraded through a utility program for which the Decarbonization Charge recovery is 
still underway. Such notification will be governed by existing law, including, but not limited to, required 
disclosures from a seller to a buyer. For successor customers that are tenants, not owners, the landlord 
will be responsible for providing the successor customer notification. The landlord will agree, via 

 
45 In a home resale situation, the utility has no way of knowing who the buyer is until the buyer subscribes to utility 
services, which occurs after the purchase. SB 1112 remedies this situation by authorizing utilities to record a notice 
of the Program Service Charge with the County Recorder, thereby providing timely notification to the prospective 
buyer before the home purchase. 
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contract, to notify any successor customer prior to that customer signing a lease, the contract will specify 
penalties for landlords that are found to not properly disclose the charges, up to and including making the 
landlord responsible for the entire balance due. 

After a successor customer establishes a new service account at the meter that has an attached 
Decarbonization Charge, they will be sent a letter explaining that the property has been improved for 
resource efficiency, outlining the benefits and obligations of the tariff that applies to the location until the 
utility’s costs are recovered. As some of the Joint Filers have noted, typically, this notice will be sent after 
the successor customer has moved into the premises, either as an owner or tenant, and thus the 
notifications that occur prior to the customer establishing service at the meter are vital. The Program 
notice to the successor customer, once service is established, will include: 

 Types of upgrades made; 

 Upgrade in-service date; 

 Cost of the Decarbonization Charge or directions for obtaining cost information from the 
Program Sponsor; 

 Expected annual savings or directions for obtaining savings information from the Program 
Sponsor; 

 Expected remaining number of recovery charges and or date of completion for cost recovery; 

 How to contact the utility and CPUC for complaints or issue resolution; and, 

 (For Tenants) Potential rights related to landlord obligations and breach thereof. 

Early payment of future service charges. The Pilots will offer a pathway for a participating customer to 
pay the remaining sum of future Decarbonization Charge in one lump sum. Although the Joint Filers 
anticipate this will be rare, some homeowners may want to pay off the Decarbonization Charge prior to 
selling a home, or other unique circumstances may exist. 

Accessibility. The Equity Committee raised several useful suggestions to make the Pilots more 
accessible, including having Program materials available and accessible in paper, large print, audio, and 
Braille for those without reliable access to the internet or with disabilities. For the Pilot, the Joint Filers 
are requesting the flexibility to balance the need for these accommodations with the cost and applicability 
(or lack thereof) to the target focus groups for the Pilot. However, the Joint Filers agree that making 
Program materials more accessible should be a goal for the larger TOB Program. 

4.2.3 Specific Tenant Protections 

One of the market barriers that the TOB model seeks to address is the “split incentives” between 
landlords and tenants. Because the tenant typically pays the utility bills, the landlord may have a greater 
incentive to allow clean energy upgrades on its property if the charges are paid back via the energy bill. 
On the other hand, it is vitally important to ensure that tenants are not paying for upgrades that the 
landlord is required to provide under California law or the lease. This risk is mitigated by requiring the 
landlord to provide cost-share payments to ensure the Decarbonization Charge does not cause the tenant 
to be paying, via a charge, the cost of equipment the landlord is required to provide. 

As discussed throughout this Proposal, many aspects of the TOB model require further testing to 
determine viability. The Joint Filers propose allowing tenants to become participating customers, with the 
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written consent and cost share (as necessary) from the property owner but note that none of the Pilots 
focuses on tenant-occupied properties.46 With this in mind, the Joint Filers recommend the following 
tenant-specific protections, to the extent that any of the Joint Filers’ Pilots include tenants who pay the 
utility bills as Participating Customers: 

Tenant account holder. Although a tenant’s participation requires landlord/owner consent, the initial 
tenant decides to participate in the TOB Program to benefit from the upgraded appliances while paying 
the same or less for the energy associated with those appliances. Thus, no Decarbonization Charge may 
be added to the customer’s bill without that customer’s consent. 

Landlord cost share and limit on Decarbonization Charge. The Pilots will require participating 
landlords to contribute a cost share for water heating and space conditioning equipment replacements to 
reflect the landlord’s ongoing responsibility to provide those services. The cost share amount will be 
calculated as a fraction of the landlord’s avoided like-for-like replacement costs. In calculating the 
tenant’s Decarbonization Charge, the landlord cost–share, along with all available rebates and incentives, 
will first be applied toward the project investment before calculating the Charge. Importantly, the 
Program will not ask the tenants to provide a co-payment to participate in the TOB Pilots. 

Protections against rent increases and tenant evictions. Landlords will execute a participation 
agreement with the Program that includes reasonable limitations on rent increases and tenant evictions. 

Tenant notifications. In addition to the notification requirements described above, annual notices to 
tenants will also summarize the landlord’s responsibilities and the tenant’s potential recourse if the 
landlord fails to adhere to their prior commitments. 

4.2.4 Customer Targeting 

TOB will provide benefits for some customers much more than others, and some would not experience 
sufficient energy or bill savings to support a decarbonization charge. Therefore, the proposed approach 
relies on proactive customer targeting. Because energy savings are a critical determinant of project 
financial feasibility, the Pilots will direct outreach activities to customers with adequate energy savings 
opportunities. Using methods described in the M&V section, meter-based usage will be assessed to 
identify customers with good prospects for energy savings from eligible measures, even before a site 
assessment is conducted. 

Each Program Sponsor may take a different additional approach to targeting customers based on 
household economic criteria (which is not to be confused with having any income-based eligibility). 
However, for the Pilot period, no Program Sponsor will permit California Alternative Rates for Energy 
(CARE) or Family Energy Rate Assistance (FERA) customers to participate for the reasons stated in 
Section 4.2.2. Additional criteria for customer targeting can be found in the IOU-specific sections in 
Appendix E. 

 
 
 
 
 

 
46 SB 1112 requires the energy supplier to incorporate in a written agreement between the energy supplier and the 
property owner that the property owner shall cause the obligation to pay the decarbonization charge to appear in the 
terms through which the property owner leases or licenses the property for occupancy. 
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4.3 Pilot Operations 
The Pilot Operations section presents a model of how the Pilot proposal would be implementable by each 
Joint Filer. This section is provided as a model as each Program Sponsor will provide the details for their 
Pilot. 

Figure 1 - Pilot Operating Stages Overview 
 

 
4.3.1 Pilot Operating Model 

This section describes how the TOB Pilot Operating Model Framework will work once the Commission 
has approved a pilot, and subject to any other regulatory approvals needed. The operating model describes 
generally how the TOB pilots will be delivered. It comprises the processes, roles, responsibilities, and 
resources involved in the program implementation. The TOB Operating Model may vary depending on 
the IOU or CCA administering the program (Program Sponsor), as well as the characteristics and needs of 
the customers and contractors participating in the Program. 

The key roles for the operation of the Pilots are (1) the Program Sponsor, which may be an IOU or 
another energy supplier, like a CCA; (2) the IOU, as the entity regulated by the Commission; (3) the 
Program Implementer(s); and (4) Installation Contractors. In tenant-occupied properties, the Participating 
Customer and Property Owner will also have significant roles in the TOB Pilots. 

The Program Sponsor will be responsible for the overall design and administration of the Program and 
contracting and managing the Program Implementer. If the Program Sponsor is not a Utility, there will be 
a separate role for the Utility in submitting and following the TOB tariff to perform certain tasks that non-
Utility Program Sponsors cannot, like tariff submission and issuing customer bills. 

The Program Implementer will be an experienced and capable company that will perform the tasks 
necessary to implement the TOB Pilots in accordance with the contract and scope of work agreed to 
between it and the Program Sponsor. For purposes of this Proposal, the Program Sponsor may assign 
additional roles to the Program Implementer. The Commission asked the Working Group to consider 
which party will bear any cost overruns if unforeseen project costs emerge.47 Typically, the contract 
between the Program Sponsor and Program Implementer will govern which party bears the risk of project 
cost overrun, and the answer to the question will likely depend on the reason for the cost overrun. For 
example, Installation Contractors should be paid fixed prices for installation, so cost overruns should only 
be an issue if something out of the ordinary occurs. The Joint Filers note that, ultimately, for the Pilot 
phase, the ratepayers will bear the risk of backstopping Pilot costs that are incurred and that cannot be 
recovered from a third-party (i.e., the Participating Customer, the Program Implementer, or the 
Installation Contractor). 

 
 
 
 
 

47 D.23-08-026 at p. 79. 
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Table 2 - Pilot Roles & Responsibilities 
 

Entity Roles and Responsibilities 

 
 
Program 
Sponsor (e.g., 
Utility or 
Energy 
Supplier) 

 Responsible for the overall design, administration, and implementation of 
Pilot 

 Submits reporting to the Commission 
 Defines customer eligibility and targeting criteria 
 Contracts with and oversees the Program Implementer and other 

subcontractors, if used 
 Coordinates Project Measurement and Verification (M&V) 
 Defines product warranty and maintenance requirements 
 Reports the Decarbonization Charge to the County Recorder. 

 
Program 
Implementer 

 Prequalifies customers and project development 
 Contracts with Installation Contractor based on approvals 
 Manages Project oversight and documentation 
 Oversees customer service 
 Facilitates quality assurance 

 
 
Utility 

 Submits (and is then responsible for) TOB tariff for Commission approval 
 Includes Decarbonization Charge on Participating Customer Bill 
 Provides timely gas and electricity data to Program Sponsor for M&V48 
 Establishes the necessary balancing accounts to record, track and recover 

TOB Pilot costs 
 

 
Installation 
Contractors 

 The Installation Contractor performs the agreed-upon upgrades at the 
customer site, per the installation specifications provided by the Pilot 
Implementer. 

 Provides updates as required by the Pilot Implementer 
 Performs maintenance and equipment, repairs under contract to Pilot 

Implementer. 
 Conducts project commissioning 

 
Customer 
(Owner 
Occupied) 

 Agrees to participate – project scope, billing data authorization. 
 Approves project scope (including any co-payment and TOB Charge) 
 Approves project installation. 
 Agrees to operate equipment per OEM standards 
 Agrees not to destroy or disable the equipment 

Customer 
(Tenant 
Occupied) 

 Approves Decarbonization Charge on bill 
 Authorizes project in occupied space. 

Landlord 
(Tenant 
Occupied) 

 Agrees to participate – project scope, coordinates tenant authorization. 
 Approves project scope (including any cost-share and TOB Charge) 
 Approves project installation 

 

48 Data access may be addressed through R.22-11-013, Phase 1, Track 2. 
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  Agrees to operate equipment per OEM standards 
 Agrees to inform future tenants of the Charge 
 Agrees not to destroy or disable the equipment 

While the general operating model will be consistent across Program Sponsors, implementation details 
may vary depending on the specific Pilot design and the characteristics and needs of the customers and 
the contractors participating in the Pilot. 

To support pilot development, the operating model shown in Figure 2 shows the roles and responsibilities 
of different stakeholders and the steps needed for each Pilot to succeed. This model uses the Program 
Sponsor to designate the responsibilities, although the Program Implementer may do this work since 
different Program Sponsors may leverage different models. 

Figure 2 - TOB Operating Model 
 

 
1. Model Project Initiation Process (specific details may vary) Outreach and Project 

Scoping: Program Sponsor/Implementer conducts outreach, site assessment, and enrolls 
customers. The Program Sponsor, likely through the Program Implementer, will be responsible 
for the following upfront work with the Customer: 

a. Prequalifying customers (including bill payment history) and conducting the site 
assessment; 

b. Completing site assessments for qualified customers; 
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c. Modeling expected energy benefits (including customer and system benefits) and 
developing an investment plan; 

d. Presenting Customer, including both Site Property Owner and Participating Customer 
(tenant), as applicable, with a proposal that includes the recommended Clean Energy 
Measures, total project installation costs, available rebates and incentives, the expected 
customer bill savings, the Decarbonization Charge, the cost recovery term and any 
required cost share. 

e. In all cases, obtaining executed agreements from the Participating Customer and Site 
Property Owner, if different from the Participating Customer. See Section 4.4.1 for the 
key terms that will be included in the customer contract and Appendix E for a sample 
TOB Tariff from each Joint Filer. 

f. Reserving funding from any external sources for which the project may be eligible, 
including applicable state and federal incentives. 

g. Preparing installation specifications 

2. Installation Contractor Engagement: The Program Sponsor, either on its own or through its 
Program Implementer, contracts with one or more Installation Contractor(s), who will perform 
the agreed-upon upgrades at the customer site, per the installation specifications provided by the 
Program Sponsor and approved by the Customer. The Program Sponsor, either on its own or 
through its Program Implementer, will ensure compliance with applicable labor laws. 

3. Project Installation: The Program Sponsor, either on its own or through the Program 
Implementer, communicates with the Customer during the project installation. The Program 
Sponsor ensures that applicable quality assurance/quality control (QA/QC) is performed upon 
project completion by the Installation Contractor. The Program Sponsor/Implementer obtains 
Customer approval for the project, including execution of required forms. 

4. Project Acceptance: The Program Sponsor obtains the required forms and information based on 
the program and contract requirements. Reporting may include the customer enrollment outcomes 
and executed participation agreements, project work scope and technical details, expected savings 
and supporting energy model input and output files, QA/QC results, and agreed-upon Key 
Performance Indicators (KPIs). 

5. Report to Program Sponsor: The Program Sponsor, either on its own or through the Program 
Implementer, communicates the project acceptance. 

6. Decarbonization Charge: Per the tariff terms and executed participation agreement, the Utility 
adds a line-item Decarbonization Charge for investment cost recovery to the customer bill. The 
charge remains on the bill for the premise where the project is located until the Utility (or 
Program Sponsor) recovers the investment. 

7. Record SB 1112 Decarbonization Charge: The Program Sponsor records (and removes) the 
Decarbonization Charge at the County Recorder office in accordance with SB 1112. 

8. Bill Charges: The Utility or Program Sponsor confirms documentation and adds the 
Decarbonization Charge to the Customer’s bill. 

9. Customer Service: The Program Sponsor, likely through the Program Implementer, is 
responsible for designating a contact for the Customer for customer service related to the project 
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operating performance for the full cost recovery period. As part of this effort, the Program 
Sponsor is responsible for customer satisfaction, tracking customer feedback, and incorporating it 
into process improvements. 

10. Quality Assurance: The Utility, in coordination with the Program Sponsor if different, continues 
to bill the Customer. If the Customer terminates service at the premise and the property is vacant, 
the Utility suspends charges for vacancy if the meter is shut off. Repairs or vacancy may extend 
the duration of charges but will not increase the bill payment amount. When a new Customer 
moves into the premise and resumes service, the Customer assumes the charge and the benefits of 
the TOB technologies. The Utility will terminate the relevant portion of the Decarbonization 
Charge if an upgrade fails irreparably, and it is not the occupants’ fault.49 

11. Measure Savings Verification and Remedies: To measure whether the Customer meets the 
targeted bill savings, at the one-year anniversary of project completion, the Program Sponsor will 
ensure that the M&V protocols are completed. In cases where project M&V shows probable 
cause to believe that energy savings from Program-installed improvements falls short of 
predictions based on no fault of the customer, the Program will offer appropriate remedies which 
may include repair or replacement of equipment, additional energy education and/or audits, 
reductions to the Decarbonization Charge, or other corrective efforts. 

4.3.2 Asset Ownership 

The Joint Filers agree with the Decision that it is unnecessary to exert any ownership claim to the physical 
upgrades. Rather, the property owner will own the clean energy upgrades, and those upgrades will not be 
subject to repossession for any reason50. Because all TOB-eligible installed equipment will be 
permanently attached to the premises, the equipment will be owned by the property owner, not a tenant in 
the case where the Property Owner and occupant of the site are different. 

4.3.3 Eligible Technologies 

The TOB technology offerings, in theory, could include any technology that supports Commission-
endorsed clean energy policies, including but not limited to reduction of greenhouse gas (GHG) 
emissions, building decarbonization, transportation electrification, resiliency, and distributed energy. In 
considering what technologies to offer for the Pilots, the Program Sponsors have attempted to align with 
their unique capabilities and functions, and most importantly, existing State energy policy goals, 
including the State’s ambitious goals for decarbonizing California’s building stock as part of its overall 
climate action strategy. However, the eligible technologies for each TOB Pilot program, and ultimately a 
scaled TOB Program, will be limited by whether the mix of installed upgrades will result in projected 
bill-neutral or cash-positive measure savings results across utility bills. In other words, the TOB model is 
not a panacea that would permit installation of any clean energy upgrade due to the primary principle that 
installation of the upgrades, and the resulting Decarbonization Charge, cannot be the reason for an 
increase to the customer’s total utility costs. 

 

 

49 The Joint Filers recognize that “fault” will be an issue of fact to be resolved between the Program Sponsor or 
Implementer and the Participating Customer. 
50 D.23-08-026 at p. 75, specifies that if any proposers wanted to specify a different asset ownership model, they 
should explain the rationale in their proposal. 
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Considering those factors, the Joint Filers recommend that any clean energy technology be potentially 
eligible for the TOB Pilot if that clean energy technology, alone or combined with other technologies, is 
estimated to lower customers’ aggregate utility bills and reduce GHG emissions. This would include 
traditional energy efficiency, distributed energy, building decarbonization, and other technologies. 
Supportive improvements such as service panel upgrades and remediation are also within scope and 
subject to financial feasibility constraints. At this juncture, transportation electrification has not been 
considered for the Pilots due to the complexity of quantifying and measuring utility bills and gasoline 
savings related to the Decarbonization Charge. The Joint Filers recommend that transportation 
electrification upgrades be considered in the next phase if a larger-scaled TOB program is developed, due 
to the relatively low investment costs compared to the overall savings of transportation electrification. 

Table 3 - TOB Pilot Eligible Technologies 
 

Eligible Technologies for each Program Sponsor: The chart below sets forth the technologies that 
each Program Sponsor’s pilot intends to offer during the TOB Pilot phase. 

PG&E See Appendix E.2 

SCE Energy efficiency measures, heat pump space and water heating measures. 

 
SoCalGas High Efficiency Tankless Water Heater with at least one of the following 

weatherization measures: wall insulation, ceiling insulation or weather-stripping. 

 
SDG&E Energy Efficiency measures and heat pump heating, ventilation, and air 

conditioning (HVAC) 

 
SVCE Energy efficiency measures, heat pump space and water heating measures. Solar 

and storage are still under consideration. 

 
 

The Joint Filers have provided a more in-depth chart in Appendix C that sets forth various technology 
categories and specific technology types that might be offered in a TOB Pilot or a future scaled TOB 
Program. That chart provides additional information that the Joint Filers, with the input of the Working 
Group and Equity Committee, have taken into account in developing their respective TOB Pilots, 
including target customers, potential benefits and barriers, and other Commission proceedings that are 
addressing these technology types. 

4.3.4 Information Systems 

This section discusses the various information systems necessary to implement the TOB Pilots. For the 
TOB Pilots, the Joint Filers will seek to limit the costs of information technology (IT) systems, but there 
may be some necessary IT upgrades even for the TOB Pilots. 

This section focuses on the following categories of information systems to support TOB. The Billing 
System supports the other three categories but is called out separately because of its critical role in the 
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Program 
Management

Project 
Development

Project 
Tracking Billing System

TOB process. Billing can only be done by the IOU, whereas the other three categories can be done by 
more than one entity in the process; roles may vary under the pilots.51 

 Program Management 
 Project Development 
 Project Tracking 
 Billing System 

The general flow of information systems needs is illustrated in Figure 3. 

Figure 3 - Information Systems Overview 
 

 

Vendor management 

Program reporting 

Bulk purchasing and 
tracking 

Customer engagement 

Customer targeting 

Customer pre-
screening 

Assessment data 
tracking 

Project scoping and 
economics 

Customer 
Participating 
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Installed equipment 

Commissioning 

Operations and 
maintenance 

Measurement and 
verification 

Customer issue 
tracking 

Decarbonization 
Charges and Collection 
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Process to pause upon 
notification 

Transfer to successor 
customers 

 Tariff tracking   

4.3.4.1 Billing System Functionality 

The IOU billing system is a key element of a fully functioning TOB Program. Customers are billed 
through this system and funds are collected and dispersed. Key data linked to customer billing needs to be 
collected (e.g., consumption, payment performance) during the project period. While obviously managed 
by the respective IOU, in a fully developed TOB Program, the Implementer will need defined processes 
to provide and receive information from IOU billing systems. 

1. In general, to support a TOB Program the billing needs are, at a minimum, to: 
a. accept and display a new TOB Decarbonization Charge as part of the customer’s standard 

energy bill,52 
i. for a specified term, 

ii. accommodating that this info may be provided by the LSE (CCA); 
b. have the charge at the same prioritization as energy charges 

 

51 While not addressed here, all systems will need to comply with applicable data confidentiality requirements. 
52 Each utility will also need to determine if the TOB Decarbonization Charge needs to be included in the calculation 
of certain fees, such as Utility Users Tax and Franchise Fee Taxes. 
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i. ensure the system can handle partial payments of utility bills, 
ii. ensure the TOB funds get allocated to the correct accounts; 

c. ensure that there are processes so the Decarbonization Charge can be transferred to a 
subsequent customer; 

d. ensure the Decarbonization Charge can be “paused” upon notifications (vacancies, 
mechanical issues); 

e. ensure there is a process for the system to handle pre-payment; 
f. ensure the Decarbonization Charge can be removed from the bill once the agreed-upon 

payments have been paid in full; 
g. ensure that general billing practices can still be managed (e.g. payment plans); and 
h. has the capability to produce all the necessary reporting. 

2. The Billing System may also need to coordinate with customer eligibility rules, which are 
utility-specific but includes (among other possibilities) “summary accounts” and heat-only 
accounts. 

4.3.5 Project Measurement and Verification (M&V) 
The measurement and verification (M&V) protocols for the Pilots will be narrowly crafted to support the 
administration of site-specific measure savings verifications and remedies for participating 
customers. The M&V protocols for the Pilot will leverage best practices from California energy programs 
to ensure that the customer projects are appropriately scoped and deliver the estimated savings. While the 
underlying analysis methods are well established, their application to provide measure savings 
verification and remedies to participating customers remains a novel concept, as also described in the Key 
Challenges above. 

The methods described below and in further detail in Appendix D represent the protocols that SVCE 
intends to field test. SVCE plans to launch a small-scale field trial in the coming months to test whether 
these methods can be applied on a broader scale in a way that provides the robust protections that 
participants deserve yet remains affordable and with manageable risk exposure for ratepayers. The SVCE 
field trial is anticipated to begin producing at least preliminary results before the IOU pilots launch. In 
parallel, the TECH team continues to conduct meter-based M&V of TECH-funded heat pump and heat 
pump water heater installations. Lessons learned from both the SVCE field trial and the TECH research 
will be shared with the IOUs to inform their M&V design. Based on field experience, these protocols 
may be modified as needed to meet Program success criteria. 

M&V protocols will be applied to all SVCE TOB projects once those projects have accumulated at least 
one year of post-installation metered energy usage. Any corrective action required, including possible 
discounts to the Decarbonization Charge, will be applied proactively; customers do not need to file a 
complaint or even ask for a review. 

The Joint Filers expect that Year 1 verification and corresponding remedies will be important to include 
in the field trial to determine how it may protect participating customers from the two primary sources of 
performance risk: (1) that the predicted savings (and thus the Decarbonization Charge) are over-
estimated; and (2) that the improvements, as installed, under-perform relative to the design specifications. 
After Year 1, the remaining performance risk factor customers may face is the persistence of delivered 
savings. As described under Customer Protections, the Program incorporates safeguards to assure that 
customers are not charged a Decarbonization Charge for non-functioning equipment. In addition, the 
Program Implementer will continue to monitor customer metered usage to detect outlier energy usage 
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patterns that may be indicative of under-performing equipment. Customers may also request a review if 
they suspect their upgrades are under-performing. Those projects will be investigated case-by-case, with 
corrective action taken, as needed, consistent with these protocols. 

Measurement and verification after one year of installation will be conducted in a three-phase process: (1) 
pre-project scoping, (2) post-project verification of site-specific impacts, and (3) determining appropriate 
remedies if needed. In cases where project M&V shows probable cause to believe that energy savings 
from Program-installed improvements fall short of predictions based on no fault of the customer, the 
Program will offer appropriate remedies which may include repair or replacement of equipment, 
additional energy education and/or audits, reductions to the Decarbonization Charge, or other corrective 
efforts. 

It is important to note that the only adjustment to the customer’s bill from this M&V process (assuming 
that no extraneous errors were noted) would be to the Decarbonization Charge. Changes to other charges 
on the customer bill are out of scope for the Pilots. 

 
4.4 Tariff and Agreements 
D.23-08-026 states that the Joint TOB Proposal “should also include a proposed tariff for each utility that 
implements the proposal.”53 Pursuant to this directive, SCE, SDG&E, and SoCalGas are including 
proposed tariffs hereto in their Pilot-specific proposals in Appendix E. Because SVCE is implementing 
the proposed pilot program (field trial) in PG&E’s service area, PG&E does not have an attached tariff, 
but will develop a tariff to support the implementation of TOB with SVCE as discussed in their local 
Pilot. The tariffs attached have differences depending on the specific details of each implementing utility 
and are subject to changes based on specific Program Sponsor pilot programs. The tariffs represent the 
agreements and obligations between the participating customer and the Utility. 

If the Commission directs the Joint Filers to move forward with their respective TOB Pilots, each utility 
will update its Pilot TOB Tariff, as appropriate. The Joint Filers request the Commission permit each 
utility to submit its updated TOB Tariff through the Advice Letter process. 

4.4.1 Key Customer Agreement Terms 
Each Program Sponsor will develop their own customer agreements, depending on the specifics of the 
TOB pilot and other factors. However, the Program Sponsors agree that key terms should be in common 
among all of the TOB Customer Participation Agreements (Customer Agreements). The Customer, and 
the Property Owner/landlord (if different from the Participating Customer), will execute the Customer 
Agreement authorizing the Program Sponsor to install the clean energy upgrades set forth in the Customer 
Agreement, pursuant to the terms and conditions in the Customer Agreement. 

 
As used herein: 

 
“Customer” is the person or entity whose name is on, and who is responsible for paying, the utility 
bill. 

 
“Property Owner” is the person or entity that owns the Site. 

 
53 D.23-08-026 at p. 81. 
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“Program Sponsor” means the Utility or Community Choice Aggregator administering the program 
and may include the Program Implementer, a subcontractor of the Program Sponsor that may perform 
some or all of the work required for the TOB Pilot. 

 
“Site” is the property with the meter to which the Decarbonization Charge is attached and the clean 
energy upgrades are installed. 

 
The Customer Agreement will include the following essential terms: 

 Clear description of the upgrades to be installed and implemented; 
 Expected upgrade in-service date (with follow-up notice to reflect actual in-service date); 
 Cost Share and co-payment amount (if any); 
 Amount of the Decarbonization Charge; 
 Expected annual bill savings or directions for obtaining savings information from the 

Program Sponsor; 
 Expected duration of the Decarbonization Charge attached to the meter; 
 How to contact Program Sponsor and CPUC for complaints or issue resolution; and 
 (For Tenants) Potential rights related to landlord obligations and breach thereof. 

In addition to the essential terms listed above, the Customer Agreements will include the following terms, 
which may be modified by the Program Sponsor, depending on the specific TOB pilot being 
implemented, as well as the specific terms of the contract between the Program Sponsor and program 
implementer. 

1. Cost Recovery and Termination of Decarbonization Charge: The Customer agrees to allow 
the Utility to place a Decarbonization Charge on its service account to allow the Utility to recover 
the cost of its clean energy upgrade investment in the property. The Customer will only pay the 
Decarbonization Charge when it has an active service account at the property where the upgrades 
are located. No other terms and conditions of the Customer’s utility bill will be changed, and the 
Customer will pay its utility bill, with the Decarbonization Charge attached, in the same manner 
as it currently pays its utility bill. The Decarbonization Charge shall appear as a line item on the 
customer’s energy bill until the Program Sponsor’s cost for the upgrades at the Site has been 
recovered. 

2. Partial Payments: If the Customer makes a partial bill payment, the Utility’s billing system will 
apply partial payment to the components of the bill in accordance with existing tariff rules. 
Unless otherwise prohibited by law, non-payment of the Decarbonization Charge shall subject 
customers to utility service disconnection, consistent with the provisions of Rule 11 
(Discontinuance of Service) on the same terms and conditions under which Utility will disconnect 
the Customer for failure to pay utility charges. 

3. Accelerated Payments: Early payment of unbilled Decarbonization Charges will be permitted. 
An account holder may request a final bill amount for all remaining payments at any time, 
including when discontinuing service, starting service, or transferring service to a new owner or 
occupant. 

4. Disconnection for Non-Payment: Without regard to any other approved utility rules or policies, 
the Decarbonization Charges will be considered as part of the energy bill, like all other energy 
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charges, and the Utility may disconnect the property for non-payment of Decarbonization 
Charges under the same provisions as for any other energy service. 

5. Maintenance of Measures: 

a. Unless otherwise specified by the Program Sponsor, the Customer agrees to operate and 
maintain the clean energy upgrades in good working condition and to notify the Program 
Sponsor as soon as practicable of any damage, or malfunction of the equipment. The 
Customer agrees it will not remove any of the clean energy upgrades from the Site. 

b. Participating Customers and Property Owner (if the Customer is not the Property Owner) 
must agree, when signing the Participant Agreement, to keep the measures in place for 
the duration of Decarbonization Charge, to operate and maintain the measures per 
manufacturers' instructions, to properly maintain upgrades per manufacturer 
recommendations, and report the failure of any measures to the Program Sponsor as soon 
as possible. If a measure malfunctions, the Program Sponsor will determine the cause and 
repair the equipment promptly. If the Customer, occupants of the Site and/or the Property 
Owner, as applicable, did not properly maintain or were the cause of the damage or 
malfunction of the clean energy upgrades, the Customer or Property Owner, as 
applicable, will reimburse the Program Sponsor, as described in the “Repairs” section 
herein. 

6. Repairs: If the Program Sponsor determines, during the cost recovery period, that the installed 
measure(s) are no longer functioning as intended and that the Customer, or Property Owner if 
different, did not damage or fail to maintain the measures in place as specified in the Agreement, 
the Utility will reduce or suspend the Decarbonization Charge until the Program Sponsor 
effectuates repairs to the measure(s). If the measure(s) cannot be repaired or replaced cost 
effectively, the Utility will waive the remaining Decarbonization Charge. If the Program Sponsor 
determines the Customer, or building owner, if different, did damage, remove, or fail to maintain 
the measure(s) as specified in the Agreement, the Customer or property owner (as applicable) will 
pay the balance of all unpaid and unbilled Decarbonization Charges, which shall be due and 
payable immediately. 

7. Vacancy: If a location where measures have been installed becomes vacant for any reason and 
utility service is disconnected, Decarbonization Charges will be suspended until a successor 
Customer takes occupancy. If utility service at the Site is active, even if vacant, the 
Decarbonization Charge will continue to be included on the utility bill of the active account 
holder. 

8. Extension of Decarbonization Charge: If the Decarbonization Charge is reduced or suspended 
for Vacancy or Repairs, once repairs have been successfully carried out or the service 
reconnected, the payments will be extended by the Decarbonization Charge payments that were 
skipped during Vacancy or Repairs until the full investment is recovered. 

9. Tariff Transferability: Until payment of the entire Decarbonization Charge is fulfilled or the 
measures fail and cannot be cost-effectively repaired as described in “Repairs”, the terms of this 
tariff will be automatically binding on the Premise and any future Customer with a utility service 
account at the Site. 
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10. Data Sharing: 

a. The Customer agrees to provide the Program Sponsor access to the Customer’s metering 
data and energy usage information from any fuels substituted by equipment not provided 
by the Utility for bill savings validation. 

b. Customer agrees to have energy usage data monitored to help assess actual savings 
compared to predicted savings as specified in the savings estimate. The Program Sponsor 
will analyze usage and address variances in savings, per the Participation Agreement. 

11. Notices: 

a. The Program Sponsor must attach a Notice to the property records at the county where 
the property resides as required under SB 1112 (see above). 

b. The Program Sponsor will send an Annual Notice to the Site address and/or via electronic 
mail if the Customer provides an electronic mail address. 

c. The Annual Notice will include information on the equipment installed to ensure that the 
Customer has information about the project and how to remedy any performance issues. 

d. The Property Owner and any successor property owner is required to provide to a 
successor owner or renter, prior to any sale or lease of the Site, a notice of that location’s 
enrollment and obligation in a tariffed on-bill or TOB program. The notification must 
include the cost recovery amount, remaining duration, and description of upgrades. 

e. If and after a new Customer starts utility service at the Site, the Program Sponsor will 
provide a “New Customer Notice,” which will include the same information as included 
in the Annual Notice. The New Customer Notice is not a substitute for the notice that the 
Property Owner is required to provide to a new owner or lessee, prior to any sale or lease 
of the Site. 

12. Additional Information: Program Sponsor shall provide, upon the Customer’s or Property 
Owner’s request, the amount of Decarbonization Charges paid to date, the estimated number of 
remaining billing cycles that will include Decarbonization Charge to achieve full cost recovery 
and the sum of those future charges for full cost recovery. 

The customer acknowledges that the TOB Program is subject to the Program Sponsor’s company's rules, 
regulations, and tariffs, as well as the applicable laws and regulations of the state and federal authorities. 

 
4.5 Combining TOB Funding and Incentives 
The Joint Filers highlight the importance of layering incentives to reduce the upfront costs for customers. 
The energy savings for many projects are simply inadequate to overcome the capital costs for the projects. 

The TOB Pilots can also help customers take advantage of ratepayer and non-ratepayer-funded incentives, 
especially those that do not have access to other options to cover the amount not covered by the 
incentives. The TOB Pilots should have flexibility to coordinate with existing and upcoming incentive 
programs as they become available over the pilot period. 

The Pilot will adhere to the Commission’s overarching guiding principles for incentive layering, as 
articulated in D.21-11-002, issued on November 9, 2021: 
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1. Ease of participation 

 Eligibility for residential customers will be nearly universal, subject only to financial 
feasibility constraints. Program equity goals will be addressed through affirmative 
outreach and recruitment, rather than eligibility means testing. Eligibility will not be 
conditional upon participation (or non-participation) in another program. Project financial 
feasibility analysis will consider all incentive programs for which the customer is 
eligible. 

 Whenever possible, supporting financial incentives will be assigned to the Program 
Sponsor to enable a turn-key installation with no out-of-pocket costs to the participating 
customer. 

2. Complementary incentives 

 For owner-occupied homes, all available incentives will first be applied to reduce or 
eliminate the customer’s copay requirement. Any additional available incentives will then 
be applied to reduce the IUI finance requirement. A Decarbonization Charge will only be 
applied to the balance if it meets the Program’s cash positive requirements. For tenant-
occupied homes, incentives will be applied to offset project installation costs in a manner 
that adheres to the principle that the landlord has statutory responsibility to cover the like-
for-like replacement costs for space conditioning and domestic hot water (“cost share”), 
while the tenant’s responsibility is limited to paying the Decarbonization Charge. 

3. Non-duplicative attribution of Program benefits 

 Total Systems Benefits will be attributed preferentially to any energy efficiency program 
that provides incentives. 

 Ongoing coordination between program administrators and implementers 

 The Pilot will seek to leverage complementary incentive programs. 

 
4.6 Pilot Funding Sources 
One of the key goals of the Commission in opening R.20-08-022 was to explore the potential role third-
party capital could play in funding clean energy projects throughout California.17 In the original and 
revised proposals addressing financing options, parties explored various ideas for sources of funds that 
could be utilized for the capital needed to launch a TOB pilot, as well as a subsequent scaled program.18 

While the parties agree generally that the long-term goal should be to use less ratepayer money and more 
third-party capital to fund the capital needed for TOB projects, each source of funding has distinct 
benefits and challenges. Given this, the Joint Filers propose to test different sources of capital for the 
TOB Pilots, as set forth in Table 4 below. 

It is important to distinguish upfront between a) funding to provide capital for customer-specific clean 
energy projects, and b) funding to pay for the costs to manage and administer the Program including, but 
not limited to marketing, outreach, energy data analysis, contracting, system configuration, and customer 
service. The IOUs are proposing that ratepayer funding, from all customers, will pay for the TOB Pilot 
program management, M&V, and administration costs. 
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For the funding of the projects that are installed pursuant to the TOB Pilots, two of the Joint Filers (SCE 
and SDG&E) are requesting ratepayer funding for the entire TOB Pilot, with ratepayers recovering the 
costs of the clean energy upgrades (not otherwise paid for with rebates, incentives, and co-pays or cost 
shares) as the Decarbonization Charge is paid. 

SoCalGas will pay for the cost of the investment, which will be treated as a regulatory asset earning a rate 
of return at the current authorized rate of return, which is in-line with the traditional TOB model and will 
use ratepayer funding for the administration and management of the Program. 

PG&E’s proposal will not seek project capital and will leverage ratepayer funds for program management 
and implementation. 

All of the Joint Filers explored opportunities to obtain third-party funding for their pilots, as a pass-
through, to be backstopped with ratepayer funds. As discussed below, this option was not available as of 
the submission of this proposal. All of the Joint Filers will continue to evaluate these options. 

Table 4 - Joint Filers Funding Strategies 
 

Joint Filers Funding Strategies 

 
 

PG&E 

 
Project capital: determined when billing functionality is available 
Program management and administration: recorded in Tariff on Bill memorandum 
account 

 
 

SCE 

Pilot funding (including project costs, pilot management, M&V, and 
administration): funded by ratepayers using Public Purpose Program (PPP) funds 
via a balancing account to be created by SCE. Recovered Decarbonization 
Charges will be credited to this balancing account. 

 
 

SoCalGas 

 
Project capital: funded by utility and treated as a regulatory asset earning an 
authorized rate of return to be recovered from ratepayers; 
Program management and administration: funded by ratepayers 

 
 

SDG&E 

Project capital: funded by ratepayers utilizing previously collected Energy 
Efficiency EM&V funds 
Program management and administration: funded by ratepayers utilizing 
previously collected Energy Efficiency EM&V funds 

 
 

SVCE 

 
Project capital: determined when billing functionality is available 
Program management and administration: likely funded by SVCE funds and 
ratepayers 
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Third-Party Capital Sources 

As noted above, a key purpose of the financing proceeding was for the IOUs, the Commission, and other 
stakeholders to explore third-party capital that might facilitate low-cost financing for clean energy 
upgrades in California. The use of third-party capital to initially fund the project cost would ameliorate 
rate affordability concerns; however, it is not a panacea. Any third-party capital obtained for the TOB 
Pilot, or a subsequent TOB Program, would have to be backstopped by ratepayers. That is, if the 
Decarbonization Charge collections do not cover the loan repayment to the capital provider, including 
loan servicing charges, the Program Sponsor will need to utilize ratepayer funds to make up any 
difference. This means that obtaining third-party capital to upfront fund the clean energy equipment 
would only make sense if the terms are favorable and there is no impact on the utility’s capital structure 
(which could violate Commission orders and cost ratepayers more in the long run). Finally, if third-party 
capital is obtained prior to knowing whether customers will participate in the TOB Pilots, given the 
challenges, ratepayers potentially would be responsible for increased costs without the commensurate 
benefits. 

The Joint Filers investigated several options to access third-party capital, summarized below, and found 
that they either were not available in time to support the pilots, were not a good fit for the small size of 
the pilots, or would be too costly. 

SB 1112 directed the California Energy Commission (CEC) to apply for federal financing or investment 
solutions and to prepare and submit a report to the Legislature on statutory changes necessary to improve 
access to federal funding or financing provisions.54 The Working Group, working closely with the CEC, 
explored various forms of third-party capital, particularly from state or federal sources, that might be used 
to provide the upfront capital for the clean energy upgrades (not administrative costs) to implement a 
TOB Pilot or, in the future, a large-scale TOB Program. 

The CEC identified three potential sources of capital that may be available for the TOB pilot: Greenhouse 
Gas Reduction Funds (GGRF) via the State Green Bank (administered by the Infrastructure Bank), 
Department of Energy (DOE) Loan Program Office and United States Department of Agriculture 
(USDA) Rural Loans. The CEC will provide its report to the legislature at a later date but has shared 
some initial findings with the Working Group. The DOE loan program was inappropriate for a two-year 
TOB pilot, because those loans are typically a minimum of $100 million and sufficient customer interest 
has not been established to justify taking a loan of that size at this time.19 The USDA program is available 
for rural areas and may be explored for targeted TOB Programs beyond the pilot period in the future; 
however, the CEC was not optimistic that the USDA loan program would be available for the TOB Pilots, 
so the Joint Filers did not pursue this option. 

Both the CEC and the Joint Filers therefore agreed that the GGRF funds would likely be the most viable 
source of third-party capital to initially fund the program for the electric utilities, had it been available by 
the time of this filing. 

The I-Bank issued the Climate Financing Request for Information (RFI) in December of 2023 for the 
National Clean Investment Fund (NCIF) portion of the GGRF.20 The RFI solicited input from market 
participants to identify financing gaps, learn from established financing projects and evaluate potential 
financing platform partnerships to support the priority sectors as the I-Bank and State Treasurers Office 
(CAEATFA) establish the State’s Green Bank. The priority sectors include distributed generation and 

 

54 SB 1112 (available at https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=202120220SB1112). 

https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=202120220SB1112
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storage, net-zero emissions buildings, and zero-emissions transportation. The RFI specified that 
respondents should provide information about the “capital [necessary] to support existing and proposed 
utility on-bill financing strategies’ as potential intermediaries or partnership platforms that can support the 
States need to ‘efficiently deploy significant amounts of capital into thousands of small-scale assets.”55 

On April 3, 2024, the EPA announced the selection of the Coalition for Green Capital (CGC) for an 
award of $5 billion from the GGRF.56 On April 4, 2024, the California I-Bank announced that they are a 
sub-awardee of this funding. The CGC’s program will have particular emphasis on public-private 
investing and will leverage the existing and growing national network of green banks as a key distribution 
channel for investment. When this announcement was made, the Joint Filers were already over six months 
into the development of the TOB Pilot proposal, and it does not appear that sufficient information will be 
available at the time of the due date of the proposal for the Joint Filers to determine the terms of the 
financing that will be made available by the I-Bank. 

However, all the IOUs are willing to further explore the potential to receive GGRF funds from the I-Bank 
for the TOB Program. The IOUs will need Commission approval to access the funds from the I-Bank that 
will specify how the funds will be repaid to the I-Bank. The IOUs would require ratepayer funding as the 
backstop to the repayment of the loans and would also require an explicit finding that the loan is a pass-
through, so as not to affect the utilities’ capital structures. Limiting IOU risk to ratepayer collections 
through a Commission-approved program would enable the IOUs to deploy the funding as a passthrough 
funding at the cost of the debt and administration. 

The IOUs proposal would support the deployment goals of the state I-Bank, by enabling rapid 
deployment of funding to support targeted site-specific investments by leveraging the IOU and CCA 
existing relationship with customers and the energy system. If approved, the TOB proposal would provide 
the IOUs the ability to leverage multiple sources of funding as described below in Funds Administration. 

The additional risk of securing third-party capital for a Pilot is that such capital must be paid back, at the 
agreed-upon interest rate, even if there is not sufficient interest from customers participating in the Pilot. 
Since utility ratepayers will ultimately bear the (non-project) program cost, third-party capital may make 
the Pilot more expensive for ratepayers over time when compared to funding the entire pilot with 
ratepayer funds. 

The Working Group explored the opportunity to use funds deployed through the state Green Bank for the 
upfront costs of the Pilots, while PG&E evaluated the opportunity to leverage funding to provide targeted 
incentives for low-income customers to increase the impact of publicly funded programs that do not 
require a contribution from the participating customer. 

As discussed above, the availability of third-party funding is not aligned with the timing of this pilot 
submission. The WG will continue to evaluate the opportunity to explore this promising mechanism. 

 
 
 
 
 

55 See IBank Climate Financing Request for Information (available at: Climate Financing Request for Information | 
California Infrastructure and Economic Development Bank (IBank)). 
56 See Coalition for Green Capital News: EPA Selects Coalition for Green Capital for an Award of $5 Billion to 
Establish National Green Bank, April 4, 2024 (available at: EPA Selects Coalition for Green Capital for an Award 
of $5 Billion to Establish National Green Bank - Coalition for Green Capital). 

https://ibank.ca.gov/climate-financing/climate-financing-request-for-information/
https://ibank.ca.gov/climate-financing/climate-financing-request-for-information/
https://coalitionforgreencapital.com/epa-selects-coalition-for-green-capital-for-an-award-of-5-billion-to-establish-national-green-bank/
https://coalitionforgreencapital.com/epa-selects-coalition-for-green-capital-for-an-award-of-5-billion-to-establish-national-green-bank/
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4.6.1 Funds Administration 

The funds that are approved for the Pilots implemented by IOUs will be tracked in the appropriate 
regulatory balancing accounts based on source of funding, and will be used for authorized Pilot outflows 
including, but not limited to, Assessment Costs, Customer Project Costs, Service Agreement Costs and 
Program Administration costs as applicable for each project and program. Please see the Joint Filer 
specific proposals in Appendix E. 

The Pilot inflows are funds that are available to be returned to ratepayers or reused for Pilot outflows. 
These will include Non-Ratepayer Funds that were recovered through the Pilot on behalf of the Customer 
project, any available Program (Ratepayer funded) incentives, and the Participating Customer 
contribution that is recovered over the life of the project. The Joint Proposal will provide flexibility to 
each IOU on the source of the upfront funding (e.g. Public Purpose Program charge or unspent 
uncommitted PPP funds) and how the funds are administered (such as a revolving loan fund or other 
structure.) These include Non ratepayer Funds that are administered on behalf of the Customer. 

 
4.7 Coordination with Energy Suppliers 
The SVCE proposal may provide a demonstration of non-IOU Energy Suppliers, which appears to be a 
promising approach for exploring TOB functionality. Non-ratepayer funding can be used initially to 
launch the SVCE field trial with limited impact on rates and without needing to await Commission 
approval. 

This initially-non-ratepayer funded field trial will help inform future ratepayer funded options by 
demonstrating the benefits and limitations. Due to the anticipated broad value for ratepayers in advancing 
TOB, SVCE requests a mechanism to potentially seek cost recovery for the field trial from ratepayers as 
described more fully in the SVCE proposal section. As the Tariff functionality is launched, the IOUs 
would support program administration and ensure the availability with the Tariff, with the Energy 
Supplier acting as the Program Sponsor for local programs that are designed to meet community needs (as 
described in the Operating Model). 

Under this model the IOUs, with CPUC oversight would look at filling gaps in capital and third-party 
funding identified by the State. This could include coordination of non-ratepayer funding or obtaining 
utility capital to fund projects where appropriate. This approach reflects the scale of the challenge and 
takes advantage of the existing Energy Supplier infrastructure in the state. 
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5 Reporting and Metrics 
 

 
5.1 Metrics and Key Performance Indicators 
The Program Sponsor will be responsible for reporting metrics and KPIs that relate to the local pilot 
performance and goals. Please refer to Appendix E, “Joint Filer Specific Pilots” for the proposed metrics 
for each Pilot program and the proposed reporting cadence. 

Reporting and Metrics covers how the Pilots will be tracked, monitored, and evaluated. According to the 
Decision, “Program metrics should accurately track GHG emissions savings, bill savings, contractor 
performance, household-type (income, disadvantaged community, renter) participation, energy savings, 
technology types, and payment history KPIs.”57 

Listed below are some examples of the additional KPIs that each Pilot may include: 

Table 5 - Key Performance Indicators 
 

KPI Indicator Calculation 

TOB Delinquency Rates: 
Delinquency rates refer to the 
percentage of participants who 
fail to pay their TOB obligations 
on time. 

 
High delinquency rates can 
impact the financial viability of 
the Program and may indicate 
challenges in cost recovery. 

Monitor the delinquency rate 
among participants in the Pilot 
Program. Compare it to default 
rates in traditional utility billing 
to assess Program effectiveness. 

Uncollectible TOB Costs: 
Uncollectible TOB costs 
represent the portion of program 
costs that cannot be recovered 
due to non-payment by 
participants. 

 
High uncollectible TOB costs 
demonstrate risk to participating 
customers, and potentially shift 
the burden to non-participant 
ratepayers. 

 
Calculate the uncollectible TOB 
costs as a percentage of the total 
program costs. Aim for a 
manageable level to ensure 
sustainability. 

 
 
 
 
TOB Participation: Program 
adoption by eligible customers 
that participate in Program. 

High number of participants 
demonstrates customer interest 
and potential customer uptake if 
Program is scaled; low number 
of participants indicates that 
there may not be sufficient 
interest for a larger-scale 
Program. 

 
 
 
 
Number of participants. 

 
 

 

57 D.23-08-026 at p. 76. 
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TOB Decarbonization 
Transfers 

 
Number of Decarbonization 
Charges that have been 
transferred both in the reporting 
year and all time. 

Decarbonization Charge 
Transfer Rate, the percentage of 
the decarbonization Charges that 
have been transferred to a 
subsequent customer. 

 

 
Decarbonization Charge 
Prepayment 

Number of Decarbonization 
Charges that have been paid 
early to remove the charges 
from the bill, both in the 
reporting year and the lifetime 
of the Program. 

 
The percentage of the 
Decarbonization Charges that 
have been prepaid over the 
lifetime of the Program. 

Savings Realization: measures 
how well participants achieve 
energy bill reductions through 
the upgrades for year one. 

 
Number of customers that 
realize savings at or above the 
predicted first year savings. 

Percentage of customers that 
realize savings at or above the 
predicted first year savings 
(compared with total). 

 
 

 
Year one interventions 
following M&V 

No. of interventions made 
following M&V results split 
into, 

1. Equipment Adjustment 

2. Equipment Repair 

3. Decarbonization Charge 
Adjustment 

 
 
 
Show each item as a percentage 
of all TOB agreements over the 
lifetime of the Program. 

 
 
 
Cost of Decarbonization 
Charge Adjustments 

Program Costs associated with 
year one adjustment split into. 

1. Equipment Adjustment 

2. Equipment Repair 

3. Uncollectable 
Decarbonization Charge 

 

 
Show the percentage of 
Decarbonization Charge 
Adjustments by category. 
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6 Scaling 
 

The overarching goal of these TOB Pilots is to demonstrate a pathway to expanded customer access to 
clean energy investments by offering an investment solution that can operate at a scale in support of state 
decarbonization goals and that does not necessitate financial means testing for participation. This 
innovation simplifies the customer enrollment process and expands eligibility to include those customers 
that are typically disqualified from conventional loan programs due to underwriting criteria for consumer 
credit risk. These factors can include high debt-to-income ratios, poor credit, low income, low home 
equity, or renter status. Greater participation from these underserved customer segments will be necessary 
to support state GHG goals in an equitable fashion. In particular, the TOB Pilots will establish the 
scalability of an inclusive utility investment solution by demonstrating an expanded ability to serve 
renters and low- and moderate-income households who are typically underserved by market-rate incentive 
and loan programs, while adhering to the principle of “first, do no harm.”58 

 Improved customer acceptance rates driven by an instantly compelling value proposition with 
minimum risk, uncertainty, and effort on the part of participants; 

 Expanded flexibility to support comprehensive project work scopes that maximize customer bill 
savings and GHG reductions; 

 Advanced customer targeting to directly engage those who would benefit most and incorporate 
innovative product and design strategies to lower costs; 

 Low financial risks to both customers and the utility, translating to low cost of capital; and 

 Expanded third-party capital investment (both public and private) to complement ratepayer 
funding and accelerate overall adoption. 

This Section covers the minimum considerations necessary to fully scale TOB. Additional pilot learnings 
are also critical to inform considerations for future scaling that may not be immediately foreseeable. 

The Joint Filers have discussed how the TOB Pilot might be scaled into a larger program and have also 
identified the metrics upon which the TOB Pilot should be judged to determine success. Additionally, the 
Joint Filers recognize that an expanded statewide program may require different design features to scale 
up. The Pilots will help inform whether the TOB Pilots should be scaled to a larger program and, if so, 
what features, and funding sources should be included in the larger scale program. With that background, 
the Joint Filers have provided some initial principles and design features that should be included. 

The Joint Filers do not believe that either a Pay As You Save (PAYS) based program or a statewide TOB 
program should be implemented. Programs using a PAYS model have focused on like-for-like efficiency 
measures, not fuel substitution measures, which are part of the Joint Filers’ proposals. PAYS also has 
more limited customer protection measures, which would be difficult to expand upon or customize for 
certain programmatic goals. Additionally, because PAYS is a trademarked program, the underlying 
intellectual property constraints could limit program flexibility. 

The Joint Filers similarly do not believe a statewide program should be implemented. In various sections 
of the Joint Proposal, the Joint Filers have highlighted the challenges of coordinating differing billing 

 

58 As a matter of program practice, low-income customers will first be encouraged or required to max out the 
benefits they can receive from no-cost or low-cost direct install programs before participating in a TOB Program. 
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systems (see Section 4.3.4.1), and the need for further flexibility to account for varying geographical and 
community needs. The Joint Filers note that separate, similar TOB programs with flexible programmatic 
details are likely the best approach. Further, the Joint Filers note the potential role of CCAs and non-IOU 
energy suppliers (see Section 4.7) in delivering TOB programs and highlight the SVCE proposal as a 
model of how CCAs and IOUs can coordinate to deliver TOB programs. 

Ideally, a fully scaled TOB program would be “inclusive,” meaning it would be available to all 
residential, including income qualified customers (e.g. CARE) customers and multi-family buildings59, 
and it would also include a broad array of clean energy technologies, be a standardized offering, and be 
affordable. A fully scaled program would leverage the IOUs to address community needs and be an 
important part of state and local policy objectives. 

To get there, the Commission ordered the IOUs/SVCE first start with a 2-year pilot effort. The 
Commission stated, “A pilot will also provide FPIs and IOUs with the time to scale up operations and 
ensure that everyone from CBOs, contractors, program implementers, and customers are fully aware of 
their responsibilities. Although the initial pilot period will target limited involvement, proposers and 
parties should design programs with future scalability in mind.”60 Accordingly, the IOUs/SVCE are 
proposing in this filing an overall framework and individual pilots that set the stage for potential future 
scaling. This section covers the higher-level framework considerations, and each IOU section (i.e., the 
IOU-specific proposals) will accordingly describe specific actions each IOU plans to take. 

From a practical perspective, a key issue impacting scaling is that the pilot is defined as a 2-year effort 
and the Decision will require the inclusion of a defined process that allows for the pilot effort to continue 
into its next phase or for ending the effort, especially in the context of billing obligations. Certainly, the 
pilot activities can be thought of as continuous and extendable, but any CPUC decision should establish a 
process at a defined point that enables stakeholder input, minimizes disruption on participants, and 
provides stakeholders information to enable action. Any future CPUC decision about scalability should 
include clear and transparent processes that include Stakeholder feedback through the CPUC regulatory 
process. Additionally, to fully understand whether the pilots are scalable, the CPUC should include 
specific regulatory steps and allow sufficient timing so that all relevant factors such as incorporation of 
pilot learnings, expanded solicitations, additional system upgrades, changes in market conditions, and the 
ability to obtain third-party funding are fully vetted. Sufficient time to prudently understand all the factors 
impacting scaling and to allowing complex changes to occur requires a well-defined process that should 
be addressed by the CPUC to level-set expectations about scaling early in the process. 

 
6.1 Discussion (Tasks/Schedule): 
The CPUC decision approving a TOB Program will need to be informed by the TOB Pilots efforts. 
Consideration will have to be given to what it takes to build (and then build upon) the pilot programs, as 
well as the ongoing experience of implementing the pilots. The pilots need to demonstrate that, when 
fully scaled, TOB supports equitable decarbonization investments that support state policy objectives at a 
lower cost to ratepayers than alternative investment pathways and provides demonstrable benefits. 

 

 

59 At least one Working Group member suggested TOB could also potentially include small commercial projects 
(under $5k) to fill a gap with the existing OBF program, which could be investigated later if the pilot proves out. 
60 D.23-08-026 at p. 76. 
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Relative to what might be considered in a fully-scaled TOB Program, a pilot effort has inherent 
constraints that both limit the potential risk, but also limit the activities that can be undertaken, such as the 
time it takes to ramp-up the necessary resources to be able to launch the product (e.g., hiring an 
Implementer, making billing system modifications, staffing, training, creating procedures), the logistics of 
ensuring the roll-out doesn’t overwhelm itself (e.g. thoughtful staging of eligible customer segments), and 
having sufficient operational time to gather the needed data to make informed decisions on how to move 
forward. Additionally, TOB requires coordination of multiple entities at the State, including confirmation 
that the program does not subject Program Sponsors to incremental licensure requirements. 

These challenges are not specific to TOB but apply to virtually any pilot effort and is a learned experience 
informed by the numerous pilot efforts undertaken over the years. Complicating the effort, the TOB WG 
is challenged with determining a balance between how to invest sufficient resources up-front while 
managing against an unknown future, all while still giving the pilot effort its best chance for success. 
Balancing these challenges requires prudent risk-management tactics, while other items are subject to 
timing challenges. A primary goal here is to show all stakeholders (customers, contractors, investors, and 
regulators) that TOB can be an additional tool for helping achieve the state’s significant decarbonization 
goals. Accordingly, the Joint Filers are all considering a pilot design(s) that use various levels of manual 
processes (versus creating full automation where it might otherwise make sense when fully-scaled), where 
there are limits on the initial roll-out (pilot term) to technologies and customers with the best (forecasted) 
chance of success (but still enough to gain solid learning experience). Another complicating factor is the 
status and timing of each IOU’s billing systems upgrades, such as PG&E’s billing modernization. Scaling 
cannot be fully implemented statewide until all the utility billing systems are modernized, but it also 
doesn’t make sense to delay obtaining TOB learnings until they are modernized. The Working Group has 
considered other possible pilot term actions, where for example, some of them are starting with a limited 
customer segment eligibility (e.g., limited to specific geographic regions), deferring on including “at risk” 
segments (e.g., CARE), and are likely to defer including the option for Landlord-Tenant eligibility until 
its design issues are more thoroughly vetted. The intent being to prove TOB works in its most basic form, 
and then tactically adding customer segments going forward (some may even be possible to do during the 
pilot term). Other tactics possible are to contract with an existing vendor for the Implementer role, to 
minimize the time to ramp-up, and having the Program Sponsor take on some of the Implementer 
responsibilities to more tightly manage some of the perceived customer protection issues. This will all 
translate to a potential pilot schedule that will be determined at a later date. 

 
6.2 Assessing the Pilots 
While the prior discussion can be considered “scaling up,” it is also important to address the “scaling out” 
for TOB. As noted earlier, one element to an ideally scaled TOB effort would be that it is standardized, 
but it’s important to clarify that the Working Group doesn’t interpret standardization to mean “the same,” 
or that it has to be one program across the state; instead, it means each specific program conforms to a set 
of standards. For example, when a similar technology is being promoted, it means we all are using the 
same project qualification rules and customer protection protocols, but it wouldn’t necessarily mean that 
it could/would be delivered at the same price across the state. Cost of living variations across the state 
sufficiently explain this. The Working Group believes it makes sense that such differences will need to 
exist at the IOU level, where items like rates, fuel source, and collections (among other items) are IOU-
specific. 



54

Also, the Working Group supports developing an overall assessment of the value a scaled TOB program 
provides to ratepayers. Similar to the utilities OBF program, where the traditional tests used for energy 
efficiency and other programs do not apply, an effort such as TOB that likely will touch across multiple 
program areas will still need to demonstrate it is providing value. 

To ensure a robust discussion is possible on the pilot efforts, the Working Group suggests the following 
design elements (among others) be evaluated and further researched.61 

Table 6 - TOB Design Elements Requiring Further Evaluation 
 

 
 
 
 
 
 
Project 
Economics 

Determine the minimal threshold for customer savings opportunity necessary to 
justify TOB project investments in keeping with Program requirements for bill-
neutral or cash-positive measure savings. Identify the optimal measure packages for 
delivering the requisite savings. 

Understand the impact of expected rate changes on project economics 

Demonstrate the ability to stack TOB investments with third-party incentives to 
meet threshold project investment criteria. Ensure coordination with non-energy 
benefits that can subsidize customer projects. To the extent that third-party 
incentives are essential to further program scale, secure commitments for their 
continued availability. 

Coordinate programs with efforts to reduce the costs of customer's projects. 

 

 
Customer 
Protections 

Demonstrate a set of customer protection solutions that provide reasonably robust 
protections to participating customers at an implementation cost that is affordable to 
ratepayers. 

Demonstrate that adopted notification protocols provide adequate advance notice to 
successor customers of both the Decarbonization Charge and the benefits associated 
with the utility investment. 

 
 
 
 

 
Program 
Economics 

Show that the variable costs can be contained to a modest level relative to 
incremental Program benefits without unduly compromising either customer 
protections or ratepayers’ financial risk exposure. 

Show that customer acceptance and overall market potential for scale are substantial 
enough to justify the significant set-up costs, Program infrastructure, and related 
fixed costs necessary to deliver the Program at scale. Assess the scope, cost, and 
timing of bill system upgrades necessary for automation. Assess costs and benefits 
of automating various operational processes, including measurement and 
verification procedures. 

Show that financial risks to capital providers are minimal, thereby justifying low-
cost capital under favorable terms. 

 

 
61 Most all of these items are inter-related to others, and it may not be possible to cover all items in the pilot 
timeframe. 
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Customer 
Eligibility 

Assess TOB Program ability to serve low-income customers and disadvantaged 
communities, considering any limitations in customer protections, along with 
inherent constraints due to project economics. 

Evaluate how customer bill payment history screening criteria impact customer 
eligibility versus ratepayer risk exposure. 

Assess opportunities to extend TOB offerings to low-income and other market 
segments not served in the initial pilots. 

 
Customer 
Acceptance 
(initial and 
subsequent 
customers) 

Evaluate customer acceptance of TOB obligations and project investment offers, 
including acceptance from: 

 Homeowners 

 Landlords and tenants 

 Vulnerable customer groups 

 
 
 
 
 
Legal and 
Regulatory 

Secure an interpretative opinion from DFPI to secure its confirmation that TOB 
investments are not subject to California’s consumer lending laws and the 
jurisdiction of the DFPI. Show that the introduction of TOB investments in the 
marketplace does not raise legal/regulatory barriers with other market actors, 
including secured lenders (mortgage providers), insurance companies, and local 
governments. 

Demonstrate that TOB programs do not create risks for participating customers. 

Document the existence of grid benefits from TOB investments and inform future 
decision-making about how to formally value and monetize those benefits in 
support of policy goals. 

 
 

As noted elsewhere in this filing, the IOUs will conduct on-going tracking and reporting of the results, 
which we expect to be a valuable element to informing market actors on the TOB effort. The Working 
Group covers which items need to be covered in a tracking/reporting process (see Metrics/KPIs sections), 
so there will be a consistent set of data to evaluate. Three of the four IOUs will initially use legacy 
customer information systems in this effort and new system enhancements will need to be addressed. 
While we include the estimated cost(s) to build-out new systems, these estimates will likely need to be 
updated as we learn more about actual TOB performance. The Decision did not provide a defined process 
for how to move into a post-pilot phase, where the funding has been defined and approved. The Working 
Group agrees such an effort needs to be clearly defined by the CPUC in any Decision approving this 
filing/submittal. The TOB Working Group recognizes that many issues may not have sufficient, real and 
practical data in California, until the Pilot is concluded and validated. 
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7 Requested CPUC Action 
 

The Joint Filers request the findings and orders related to the Joint Proposal set forth below. Each of the 
Program Sponsors will include their TOB Pilot-specific findings and requests in Appendix E.1-E.5. 

Proposed Findings 

1. The Joint Filers’ proposed TOB framework is reasonable for the TOB Pilot phase; 

2. The Joint Filers’ proposed Decarbonization Charge and their respective TOB Pilots do not 
constitute a loan or debt pursuant to SB 1112; and 

3. Each of the Joint Filers’ respective funding proposals is reasonable for the TOB Pilot phase. 

Proposed Orders 

 Commission Energy Division Staff shall work with the DFPI to obtain confirmation from the 
DFPI that the Program Sponsors’ respective Decarbonization Charges do not constitute debt or 
loans and their TOB programs do not cause the Program Sponsors to be subject to the jurisdiction 
of the DFPI; 

 Once the confirmation is obtained from the DFPI, as set forth in Order 1 above, each IOU may 
implement tariffs that are substantially similar to the tariffs attached to each of their TOB Pilot-
specific proposals by submitting an Advice Letter, with a requested effective date of the IOU’s 
respective tariff; 

 By the end of each Program Sponsor’s Pilot, after the corresponding Pilot evaluation is complete, 
each Program Sponsor shall evaluate whether the Pilot should be scaled to a TOB Program. After 
such evaluation is complete or when a Program Sponsor determines that scaling would be 
appropriate, each Program Sponsor may file an application if it wishes to scale a TOB program 
seeking Commission-approved cost recovery. Any such application will include, but not be 
limited to, any recommended changes to the framework, program budgets, and an identified 
source of capital; and 

 Authorize the budgets and funding proposals in each specific Pilot proposal. 



Appendix A: List of Abbreviations 
 

 

 
Abbreviation Definition 

BDC Building Decarbonization Coalition 
CARE California Alternative Rates for Energy 
CCA Community Choice Aggregator 
CEC California Energy Commission 
CPUC California Public Utilities Commission 
ESA Energy Savings Assistance (a utility program) 
ESJ Environmental and social justice 
FERA Family Energy Rate Assistance (a utility program) 
GGRF Greenhouse Gas Reduction Fund (an US EPA program) 
GHG Greenhouse gas 
HP HVAC Heat pump space heater 
HPWH Heat pump water heater 
IOU Investor-owned utility 
IUI Inclusive Utility Investment 
KPI Key performance indicator 
MF Multifamily 
M&V Measurement and verification (of installed measures) 
PG&E Pacific Gas & Electric 
PV Photovoltaic (solar) 
SCE Southern California Edison 
SDG&E San Diego Gas and Electric 
SF Single-family 
SGIP Self-Generation Incentive Program 
SoCalGas Southern California Gas 
SVCE Silicon Valley Clean Energy (CCA) 
TECH Technology and Equipment for Clean Heat (program) 
TOB Tariffed on-bill 
TOU Time of use (utility billing rate) 
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Appendix B: SVCE Field Trial M&V 
 

 
 

The following content is provided as a potential M&V methodology and is subject to change. 
 

Data Sufficiency Preconditions for Project Eligibility 

A precondition for customer participation in the program is that the metered energy usage at the customer 
location must satisfy minimum conditions for program measurement and verification. The following 
minimum conditions are applied to the baseline period (the 365-day period before the program 
intervention). Meters that fail any of these baseline screening criteria will be excluded from the Program. 

a. Customer must provide Share My Data authorization for the Program Implementer and for 
the M&V provider to access the customer’s metered gas and electricity usage. Authorization 
must be for an indefinite period and must cover the following information: 

i. Basic: Includes name and service address 

ii. Billing: Includes billing records, billing history, billing and meter read dates, rate 
schedule, and voltage class 

iii. Account: Includes account number(s), service agreement number(s), and service start 
date 

iv. Usage: Includes Electric and/or Gas usage data used for bill calculations, interval usage, 
and interval time-of-use indicators 

v. Program Enrollment: Includes Demand Response program name/status and wholesale 
market information 

b. Metered location must have a matched weather station with sufficient data quality, consistent 
with OpenEEMeter standards for weather station mapping.1 

c. Baseline data sufficiency: Meters must satisfy all data sufficiency requirements for both daily and 
hourly models, as specified in OpenEEMeter Methods Section 2: Data Management: 

i. Daily: Meters must have at least 90% of days (> 327 days) with usage data 

ii. Hourly: Meters must have at least 90% of hours within each calendar month with usage 
data. 

d. Baseline model fit: Meters must have usage patterns that allow for the generation of a model with 
a reasonable fit, as evidenced by an OpenEEmeter Daily model Coefficient of the Variation of 
the Root Mean Square Error (CVRMSE) < 0.5. 

e. Meters associated with pre-existing solar PV, battery storage, or electric vehicle charging are 
disqualified from participation unless the system is separately metered or submetered.2 

Even among meters that pass all disqualification criteria, usage or temperature data points can be missing, 
resulting in empty savings values. Missing savings values can arise for at least two distinct reasons: 

1. Missing treatment meter observed data in the reporting period 

2. Missing temperature data, which prevents computation of a counterfactual 
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To avoid negating the value of an entire data series due to a few missing values, those data gaps will be 
interpolated using a partitioned moving average. Taking an hourly electric measurement as an example, a 
moving average is partitioned along the following axes: 

 Meter 

 Weekday vs Weekend 

 If Hourly Savings: Hour of Day 

Partitioning into these categories ensures that if a particular meter is missing a 6 pm weekday datapoint 
then only non-null 6 pm weekday measurements from the same meter will be used to create the 
interpolated value. 

A simplified schematic of this interpolation concept is shown in the figure below. 

Graphic Illustration of Interpolation Procedure 
 

When both counter-factual and observed usage are present for a particular meter, “avoided energy usage” 
is calculated as the difference between the two values. When one of these fields is missing, the resulting 
avoided energy usage (AEU) is also missing. Both observed and counterfactual values are expected to be 
temperature-dependent. Because the difference between observed and counterfactual ultimately matters, 
when one of them is missing it is advisable to interpolate both of them. Interpolating only one would be 
prone to error on account of mismatching temperature dependencies among other unknown factors. 
Interpolating both values also ensures that no matter the root cause of a missing savings value, its 
repopulation is consistent and retains the relationship between counterfactual, observed, and savings. 

Protocols for Developing Ex Ante Savings Predictions and Calculating the Maximum Program Service 
Charge 

Site audit and field data collection methods shall conform to ANSI/BPI-1100-T-202X “Home Energy 
Auditing Standard” and to ANSI/BPI-1200-S-2017 “Standard Practice for Basic Analysis of Buildings.” 
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Computer analysis shall be conducted using building energy simulation software that, at a minimum, 
meets the following requirements: 

 Incorporate the EnergyPlus™ whole building energy simulation analysis engine3 

 Pass the software verification tests listed in Section 4.2.1 of Procedures for Certifying Residential 
Energy Efficiency Tax Credits – RESNET Publication No. 13-001, January 15, 2013. 

 Be capable of reporting energy consumption separately, by fuel type, for the following end uses 
at a minimum: space heating, space cooling, water heating, lighting, and other appliances. 

Protocols for developing ex ante savings predictions follow the Building Performance Institute’s BPI-
2400-S-2015 standard, “Standard Practice for Standardized Qualification of Whole-House Energy 
Savings Predictions by Calibration to Energy Use History.” 

Ex Ante Savings Prediction Workflow 
 

 
Development of ex ante savings predictions shall proceed as follows: 

1. Specify a pre-retrofit operational model, using site inputs, operational parameters, and normal 
weather, and respecting the input constraints in in BPI-2400-S-2015 Section 3.4. 

2. Calibrate the energy model to weather-normalized energy usage data, applying the Detailed 
Calibration Procedure in BPI-2400-S-2015 Section 3.2. 

3. Apply standard operating conditions to the calibrated pre-retrofit operational model specification 
to arrive at a calibrated asset energy model. 

4. Apply recommended upgrade measures to both the pre-retrofit operational and asset models to 
arrive at post-retrofit models. 
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5. OP-Apply applicable pre-retrofit and post-retrofit energy rates to modeled energy usage to arrive 
at energy costs (pre- and post-retrofit, asset and operational). Subtract post-retrofit energy costs 
from pre-retrofit costs to arrive at asset and operational savings. 

6. Select the lowest estimate of bill savings as the basis for calculating the Program Service Charge. 

In some cases, the customer may wish to pursue other substantial changes in combination with a program-
sponsored retrofit. These exogenous changes may be either structural or operational. If unaccounted for in 
the modeling process, the changes would confound the measurement and verification of actual savings. In 
these cases, the Program Implementer should estimate a total of six models, as follows: 

1. Pre-retrofit operational and asset models, reflecting pre-retrofit building conditions as observed. 

2. Modified baseline models (operational and asset) that incorporate the exogenous changes but do 
not reflect the recommended upgrade measures. 

3. Post-retrofits models (operational and asset) that incorporate both the exogenous changes and the 
recommended upgrade measures. 

The differences between modeled energy usage in group 1 versus 3 reflect the expected change in 
metered energy usage; whereas the differences between modeled energy usage in group 2 versus 3 reflect 
the expected savings attributable to the program. 

Protocols for Estimating Metered Savings 

The analytical method(s) and calculation software for customer savings consist of the latest version of the 
public, open-source OpenEEmeter code-base for the calculation of baseline daily and hourly models and 
counterfactuals.5 

Reporting year 1 data sufficiency: Meters must have enough reporting period data to build reliable 
models. Baseline data sufficiency criteria are distinct for daily and hourly interval data. Defaults: 

1. Daily: Meters must have at least 90% of days (> 327 days) with usage data 

2. Hourly: Meters must have at least 90% of hours within each calendar month with usage data. 

The basic calculation process for avoided energy usage is conducted in three steps, as follows: 

1. Fit models to baseline usage and weather, applying the current version of OpenEEMeter 
Methods 

2. Establish the model counterfactual by normalizing baseline usage for reporting-period weather 
and occupancy. 

3. Compute avoided energy usage, as the difference between the reporting period usage and the 
counterfactual. 

The schematic below illustrates the elements that comprise a meter-level OpenEEmeter load impact 
calculation, with avoided energy usage labeled as “savings”. Based on a meter’s pre-program usage data 
and weather data a “baseline period” model is created. After the program intervention, that model is 
projected forward as a counterfactual using the “reporting period” weather. The counterfactual represents 
the model’s prediction of what energy usage would have been if the program intervention had not taken 
place. 
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Protocols for Applying Measure Savings Verification and Remedy 

The program offers a measure savings verification (and remedies, if applicable), which is a commitment 
to review the energy savings that was used for the calculation of the Program Service Charge against the 
customers actual operating results after one year. The measure savings verification (and remedies where 
applicable) is subject to the condition that the customer fully discloses major exogenous changes in 
energy usage that would confound the metered savings estimation. Specifically, in the event that the 
Customer adds solar PV, energy storage, or electric vehicle charging during the calendar year following 
the program-sponsored upgrade, then the Customer needs to require those systems to be sub-metered, 
proactively disclose the addition of those systems to the Program Implementer, and arrange for the 
Program Implementer and/or M&V Platform provider, if different, to gain API access to the sub-metered 
usage. The Customer must disclose other changes only on request and only if the Program Implementer 
finds it necessary to investigate energy usage anomalies as described below (See Step 6). Failure to 
disclose major exogenous changes will result in no adjustment to the Program Service Charge. 

The basic approach to validating savings for purposes of delivering a savings verification is to compare 
the metered change in energy usage to the expected change, as forecast by the operational models. In 
cases where the metered change and the modeled change disagree by a meaningful amount, the possible 
discrepancies are investigated, as described below, to identify exogenous changes that could have been 
unaccounted for in the model, performance issues with the upgrade, or both. The discrepancy is assumed 
to be attributable to the program intervention unless clear evidence can be found to show the impact of 
exogenous changes. 

The level of effort exerted to investigate discrepancies depends on the magnitude of the discrepancy. For 
small discrepancies, no investigation is made; the customer is simply credited for the shortfall. For 
medium-sized discrepancies, the investigation is limited to a desktop review of available evidence and a 
possible customer phone interview. For large discrepancies, a site visit is conducted to verify conditions 
on the ground. 

The workflow and the decision criteria for triggering different steps are illustrated in the two figures 
below. 

 
 
 
 
 

Protocol for Applying Measure Savings Verification 
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Protocol for Investigating Savings Shortfalls 
 

 
 
 

The following stepwise process for applying measure saving verification and investigating savings 
shortfalls is applicable as soon as the project location has a full year of post-retrofit metered usage, 
consistent with data sufficiency preconditions. 

1. Update pre- and post-retrofit operational energy models to incorporate actual reporting period 
weather for the matching weather station, without refreshing the calibration or otherwise 
modifying the specifications. Calculate the modeled reporting period usage, counterfactual usage, 
and whole-house modeled AEU. 
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2. Compare the metered AEU to the modeled AEU, as derived from the pre- and post-retrofit 
operational models, including program measures as installed and any exogenous pre-/post-
changes known to have occurred. If the utility bill impact from the metered AEU is equal to or 
greater than 80 percent of the modeled bill impact, then no further action is required. Otherwise, 
continue. 

3. Calculate the lifecycle value of the billing savings shortfall as the follows: 

Savings shortfall = Term * (Metered AEU - 80% * Modeled Operational Savings) 

4. The magnitude of the savings shortfall determines the level of investigation effort. If the shortfall 
is less than $100 then go to Step 5. Otherwise, proceed to Step 6. 

5. Apply a discount to the Program Service Charge, where the discount is calculated as 

Discount = 1 - (Metered AEU ÷ 80% * Modeled Operational Savings) 

Apply the discount future payments and apply a credit for prior payments. No further action is required. 

6. For savings shortfall greater than $100, conduct a customer phone interview and conduct remote 
data diagnostics, per protocols outlined below, under “Protocols for Remote Data Diagnostics.” 

7. If any exogenous changes are identified through the investigation, then incorporate those changes 
into post-retrofit operational model and recalculate the modeled AEU. Return to Step 2 and repeat 
the procedure. If the savings shortfall is less than $1000 and no exogenous changes are identified, 
then go to Step 5 to calculate the customer discount. Otherwise, continue to Step 8. 

8. Conduct a site visit to investigate possible exogenous changes to site conditions, along with 
potential performance issues with the upgrade. If any exogenous changes are identified through 
the investigation, then incorporate those changes into post-retrofit operational model and 
recalculate the modeled AEU. Return to Step 2 and repeat the procedure. Otherwise, continue to 
Step 9. 

9. If performance issues are identified, then correct the issues to return the upgrade to the expected 
performance level. Calculate a discount to the Program Service Charge, as described in Step 5, 
but apply the discount only as a credit for prior payments. Do not discount future payments. 
Instead, conduct an additional year of metered M&V and reapply the savings verification 
protocol, starting at Step 1, at the following project anniversary. 

Protocols for Remote Data Diagnostics 

Protocols for conducting remote data diagnostics are adapted from Goldman, Theurer, and Bickel (2022)6. 
If the comparison of metered and modeled AEU identifies a savings shortfall, then discrepancies will be 
investigated as follows: 

1. Review reporting period electricity usage for evidence of solar PV, battery storage, or electric 
vehicle charging systems that have been put into operation within the reporting year. If such 
evidence is identified, then seek hardware and operating parameters from the property owner and 
estimate the incremental impacts on electricity usage from the systems. If the estimated impacts 
are sufficient to account for the savings shortfall, then no further investigation is needed. 

2. Fit an OpenEEmeter model to the reporting period usage and check the model for reasonable fit, 
which is defined as: 



viii

a. CV(RMSE) less than 0.5 

b. R2 greater than 0.3 

c. Cooling Degree Day (CDD) and Heating Degree Day (HDD) balance point temperatures are 
well defined and within the normal range (50-68°F for heating, 60-77°F for cooling). “Well-
defined” in this context means balance point temperatures within ±3°F with 90% confidence. 

If the model shows poor fit, then no further remote investigation can be performed. In this case, savings 
shortfall should be attributed to the program intervention for purposes of applying the measure savings 
verification protocols described above. 

For reporting period models with reasonable fit, model parameters can be compared to the baseline period 
models to infer the presence of exogenous changes, as described below. 

Protocols for Diagnosing Performance of HVAC-only Projects 

For projects involving only HVAC, duct, and building shell measures, the following steps should be 
applied to infer exogenous changes in household energy usage versus project under-performance relative 
to estimates. 

3. Whole house AEU can be attributed to program interventions versus exogenous changes as 
follows: 

a. Classify as “program intervention” the portion of AEU changes attributable to: 

i. Changes to temperature-dependent slope 

ii. Improvements in balance point temperatures, i.e., increasing for CDD or decreasing for 
HDD 

b. Classify as “exogenous changes” the portion of AEU changes attributable to 

i. Changes to temperature-independent energy usage 

ii. Degradation of balance point temperatures, e.g., decreasing for CDD or increasing for 
HDD 

4. The following line of evidence should be investigated to detect possible instances of project-
under-performance 

a. Compare baseline and reporting period OpenEEMeter model components. Temperature-
dependent slopes (i.e., HVAC demand) should decrease in response to efficiency 
improvements in HVAC equipment, duct performance, and building shell improvements. In 
fuel switching scenarios electric heating demand should increase and gas demand should 
decrease. Observed changes in the OpenEEMeter slopes should be compared to the expected 
changes from the modeled savings estimates to confirm consistency, both in direction and 
magnitude. 

b. When fuel switching involves decommissioning a gas heat source, the decrease in 
temperature-dependent gas usage should be comparable to the observed baseline gas heating 
usage. 
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c. When electric space heating is substituted for gas heating, the increase in electric heating 
usage should be comparable to the observed decrease in gas heating usage, after accounting 
for differences in gas versus electric heating equipment efficiencies. 

5. Compare the following time series: 

a. Pre-retrofit operational model using baseline period weather, compared to actual hourly 
(electric) or daily (gas) baseline energy usage 

b. Post-retrofit operational model using reporting period weather, compared to actual and 
expected hourly (electric) or daily (gas) reporting period energy usage, where the expected 
usage is determined from the OpenEEMeter counterfactual. 

Calculate the difference between the two time series being compared and inspect for any step-function 
changes or other large anomalous discrepancies. Investigate observed anomalies via customer interviews. 

6. In addition to the lines of evidence outlined above, changes in seasonal load profiles for 
weekdays and weekends should be reviewed for possible corroborating evidence. 

Comparison of Baseline and Reporting Period OpenEEMeter Model Components 

The figure below illustrates the application of Protocol 4a. This chart shows the change in heating, 
cooling, and base loads as a combination of changes to the degree-days (driven by balance point) and 
demand (driven by insulation and HVAC efficiency). Note that the base load does not respond to either of 
these factors, but is shown to scale so that each unit of area represents an equivalent amount of annual 
energy use. 

Model Components 
 

 
In general, reductions in heating and cooling demand can be due to improvements in insulation and air 
sealing, and they can also be due to better HVAC efficiency. Heating demand will typically increase in a 
fuel-switching project. It should decrease significantly in an all-electric project. In this example, both 
heating and cooling demand have decreased, as evidenced by the reduced vertical axes of the reporting 
period rectangles relative to the baseline period rectangles. 
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If a project has improved the building envelope through insulation and air-sealing, the heating balance 
point should decrease slightly (the house can stay comfortable without heat until it gets colder outside) 
and the cooling balance point may increase slightly as well. If either balance point has gotten "worse" 
(higher for heating, lower for cooling) then it may mean that the occupants have adjusted their thermostat 
to improve comfort. In this example, the cooling balance point improves, as evidenced by the shorter 
horizontal axis on the reporting period cooling usage, while the heating balance point has gotten worse 
(i.e., longer horizontal axis on the reporting period heating usage). 

If either the baseline or reporting model has a balance point outside of the normal range (50-70 degrees F 
for heating, 60-80 F for cooling), it may mean that the model is not fully representing the weather-based 
drivers of energy use, perhaps due to multiple heating or cooling systems, non-thermostatic operations, or 
simply a larger variation in non-weather-driven energy end-uses. In these cases, use caution in drawing 
conclusions from the model outputs. 

Assessment of Time Series Changes Relative to Predicted Performance 

The figure below illustrates the time series comparison described in Protocol 5. The left chart compares 
operational model predictions for the baseline and reporting periods to the actual daily energy use. For the 
reporting period, it also shows the expected energy usage, based on the OpenEEMeter counterfactual 
calculation (shown as the continuation of the red “baseline”). The “black-out period” separating the 
baseline and reporting periods is shown as the vertical gray bar. The right chart shows the difference 
between the predicted and actual usage for baseline and reporting periods. 

Modeled Predictions versus Metered and Expected Usage 
 

In general, if the operational model was properly calibrated to metered baseline usage, then there should 
be strong consistency between the two time series during the baseline period. During the reporting period, 
one should see good consistency between the reporting period operational model (shown as “Reporting”) 
and the actual metered usage (shown as “AMI”). Both should be below the Baseline for energy efficiency 
improvements. Fuel switching projects may show increases over Baseline. 

Seasonal Load Profile Review 

The next figure provides an example of a data visualization for addressing Protocol 6. These charts 
compare the daily load profiles in the 12 months before and after the project was completed. The solid 
lines indicate the median use in each hour, while the light-colored bands show the range of typical use 
(excluding the 25% highest and 25% lowest readings). 
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Hourly Energy Use by Season and Weekday/Weekend Using AMI Data 
 

 
In reviewing these outputs, one should check for the following: 

 Look for time periods where there is little or no overlap between the light-colored bands. That 
indicates that the energy consumption during that period changed significantly when the project 
was completed. In the above example, energy usage decreased significantly during the summer 
evening peak (both weekday and weekend) and during mid-day hours on winter weekdays. 

 Most projects should result in a reduction during summer afternoons (cooling load) and all-
electric homes should see a reduction in winter, particularly overnight (heating load). Spring and 
fall are typically driven more by occupancy than heating and cooling loads. 

 Look for any periods that increased significantly in the spring and fall if there is an increase in 
base load 

Protocols for Diagnosing Performance of Projects Involving Domestic Hot Water Efficiency 

Domestic Hot Water loads exhibit both a temperature-dependent and a temperature-independent 
component. The relative importance of each component varies by climate zone. It may also vary, 
depending on the inlet temperature of the cold-water source or other site-specific factors. The HVAC-
only protocols described above can be applied with the following modifications. 

7. Attribute whole house AEU to program interventions versus exogenous changes as follows as 
described in Step 5, except that changes to temperature-independent energy usage cannot 
automatically be interpreted as exogenous variation. 

8. Investigate possible instances of project-under-performance. 

a. The relative contributions of temperature-dependent versus temperature-independent savings in 
the whole house AEU calculation should be comparable to the expected contributions from the 
calibrated operational energy model. 
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b. Temperature-dependent slopes (i.e., water heating demand) should decrease in response to 
efficiency improvements in water heating and distribution. In fuel switching scenarios electric 
water heating demand should increase and gas water heating demand should decrease. 

c. When electric water heating is substituted for gas heating, the increase in electric usage should be 
comparable to the observed decrease in gas usage, after accounting for differences in gas versus 
electric water heating equipment efficiencies.
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